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In recent times, there has been growing interest in adopting the use of innovation 
platforms (IPs) to facilitate multistakeholder involvement in agricultural research for 
development. This is based on realization that traditional linear and non-participatory approaches 
that have been used to generate, promote and disseminate agricultural innovations to end users 
have shown limited progress in promoting technology adoption. An IP is a network comprised of 
multiple interdependent stakeholders, often with different backgrounds and goals, who jointly 
collaborate through interactive learning processes to effectively diagnose a problem and find 
solutions to the identified problem. However, farmers’ involvement in networks for collective 
action is not straightforward. Their ability to engage in these networks depends on the 
anticipation that joining and participating in joint decision-making and implementation will 
generate benefits that exceed the costs associated with the process of establishment and 
maintenance of such relationships. This study examined linkages among variations in social 
capital, motivations to join an IP, smallholder farmers’ participation in various stages of an 
agricultural research process, access to productive resources, and adoption of integrated soil 
fertility management (ISFM) practices and technologies.  
Data from 324 smallholder bean farmers in Masaka and Rakai districts were collected 
using a survey and analyzed using SPSS and STATA. Results indicated that farmers are 
motivated to join an IP by anticipated social and material benefits (e.g., strengthening their social 
status within their communities, acquiring agricultural inputs such as seed) and economic 
benefits (e.g., access to better markets and prices for farm inputs, access to high yielding bean 
varieties). Participation in various stages of the research process is associated positively and 
significantly with higher levels of anticipated social and material benefits and economic benefits, 
 xiv 
having a large network size, farmers’ interaction with IP actors living outside their villages, and 
contact with extension agents. 
Farmers’ higher access to farm inputs was influenced by their participation in all stages 
of the research process (planning, trainings, monitoring and evaluation and finance/marketing). 
Participation was significant for planning and training across all three types of social networks 
for market information, but other results were mixed. Relatedly, participation in all but the 
finance/marketing stage of the innovation process was associated with adoption of more labor-, 
knowledge- and capital-intensive ISFM practices and technologies. 
Based on social capital attributes, the study revealed that having a large network of IP 
actors with whom to interact during the research process is associated with higher access to 
marketing information, and adoption of more labor-, knowledge- and capital-intensive ISFM 
practices and technologies. Interaction with IP actors who reside within the same villages as the 
farmers and those who reside outside their villages was positively associated with higher access 
to farm inputs but not with marketing information, and adoption of more labor-, knowledge- and 
capital-intensive ISFM practices and technologies.  Furthermore, farmers’ contact with fellow 
farmers during the research process was positively associated with higher access to farm inputs 
but not with marketing information, while contact with extension agents was associated with 
higher access to marketing information but not with farm inputs, and with adoption of more 
labor-, knowledge- and capital-intensive ISFM practices and technologies. 
Having access to credit, farm inputs, and marketing information was associated with 
more labor-, knowledge- and capital-intensive practices and technologies adopted, while access 
to technical information only affected adoption of labor-intensive practices. 
 xv 
Key policy implications include promoting establishment of structures such as IPs that 
enhance creation of social relations among diverse stakeholders, and enhance smallholder 
farmers’ ability to mobilize resources necessary to catalyze agricultural innovation and adoption. 
In instances where farmers have already established networks with local organisations that 
operate in their communities, building on such existing network structures to establish IPs may 
significantly contribute to long term sustainability of IPs as network structures which can be used 





CHAPTER 1.    GENERAL INTRODUCTION 
Background and Justification of the Study 
There is increased realization among development specialists that agricultural 
research and development are important tools in achieving food security, poverty reduction, 
environmental sustainability and improved livelihoods among smallholder farmers in 
developing countries (FAO 2016). Agricultural research plays significant roles in generating, 
promoting and facilitating the dissemination of innovations for increased productivity among 
smallholder farmers (Anandajayasekeram 2011; FAO 2016).  
However, despite the significant advances in agricultural research and development, 
increased and sustained adoption of improved innovations such as integrated soil fertility 
management (ISFM) technologies and practices has remained low (Adekunle and Fatunbi 
2012; Hall et al. 2001). Reasons for the low adoption rates include limited attention to the 
context specificity of smallholders’ farming systems and farmers’ competing priorities 
(Fatunbi et al. 2016; Hall et al. 2001). In addition, traditional top-down and linear processes 
of generating and transferring agricultural innovations to end users have shown limited 
progress in promoting technology adoption because of their inability to recognize and 
promote continuous and interactive social learning and innovation processes which enable 
farmers to cope with the changing complexity in their farming systems (Kilelu, Klerkx, and 
Leeuwis 2013; Lundy, Gottret, and Ashby 2005). 
Recent studies suggest that successful adoption of ISFM technologies and practices 
requires both researchers and development practitioners to consider innovations from an 
agricultural systems approach which includes all the social and economic activities 




and organizational knowledge and resources to benefit all actors along the commodity value 
chain (Adekunle and Fatunbi 2012; Hall 2005; Hall et al. 2006). This implies that agricultural 
innovation is not a linear process limited to scientific research results and technologies that 
are transferred to and adopted by end users (Anandajayasekeram 2011).  
A key component in the agricultural systems approach is the concept of innovation 
platforms (IPs) that are increasingly being considered to be potential catalysts for stimulating 
smallholder market inclusion, inclusive agricultural innovation and transfer of knowledge in 
agricultural value chains (Adekunle and Fatunbi 2012; Schut et al. 2017). IPs are spaces in 
which interdependent actors (farmers, researchers, service providers, policy makers and other 
actors within the agricultural system) with heterogeneous interests convene and collaborate 
using interactive learning processes to explore, identify and experiment with solutions to 
jointly defined problems (Mulema and Mazur 2015). Through active interactions and 
learning among actors, IPs can facilitate the establishment of social networks to foster 
mobilization of resources required to promote adoption and dissemination of agricultural 
technologies and knowledge (Schut et al. 2017), thereby resulting in increased acceptance 
and support for implementation of developed innovations (Neef and Neubert 2011).  
Construction of such networks reflects both theory and research that recognizes social 
capital as a valuable asset upon which individuals draw to solve problems in their daily lives 
(Obaa and Mazur 2017; Small 2009). Farmers’ involvement in networks for a collective 
action is not pre-ordained. Their ability to engage in these networks depends on the 
expectation that joining and participating in joint decision making and implementation will 
generate benefits (Mulema and Mazur 2015) exceeding the costs associated with the process 




anticipated benefits could be economic (credit, income), material (improved seed, fertilizers), 
social, and developmental (new knowledge and skills to improve production) (Mulema and 
Mazur 2015).  
Further, Cleaver (2001) argues that participatory methods in development projects 
often put less emphasis on recognizing how individuals’ multiple and changing social 
identities affect their choices about whether to participate and how to participate. Farmers’ 
motivations to join in multistakeholder IPs are partly mediated by household characteristics 
such as age, gender, and education level of the household head. These factors affect an 
individual’s social capital (Pena-López and Sánchez-Santos 2017) which should be 
considered when analyzing  participation in interventions that require voluntary collective 
action such as an IP.   
While existing research about IPs has generally identified benefits that motivate 
smallholder farmers to join and participate in multi-stakeholder IPs, it provides limited 
insight about how differences in smallholder farmers’ anticipation of such benefits might 
affect their participation in IP activities, resources access (credit, seed, information), and 
adoption behavior. In addition, there are studies which have examined the relationship 
between social capital and agricultural innovations within an IP’s context (van Rijn 2014; 
van Rijn, Bulte, and Adekunle 2012; van Rijn, Nkonya, and Adekunle 2015). These studies 
recognize the central role of social networks in resource pooling and innovation but none of 
them conceptualizes social capital from a social networks theoretical perspective to explore 
how differences in the nature of network characteristics of smallholder farmers’ social 
networks (such as network size, composition and proximity) influence their varied access to 




one can ably capture details about how resources embedded within social networks can be 
accessed and mobilized by actors in order to realize an anticipated outcome (Lin 1999, 2008). 
Therefore, the purpose of this study is to examine how variations in social capital, household 
characteristics and motivations to join an IP influence smallholder farmers’ participation in 
different stages of the research process, access to productive resources, and adoption of 
ISFM practices and technologies. 
Understanding variations in smallholder farmers’ adoption of ISFM practices and 
technologies based on their levels of participation, social capital and resources access could 
play a significant role in the effective design of rural development programs involving 
multiple stakeholders to attain development outcomes. Further, the study plays a key role in 
broadening discussions about the role of IPs in influencing adoption of ISFM by analyzing 
interactions among several variables that contribute to successful understanding of 
smallholder farmers’ participation, resources access and social capital in an innovation 
platform. 
Overview of Integrated Soil Fertility Management, Innovation Platforms, Social 
Capital 
This section of the dissertation provides an overview of the theoretical perspective 
drawing on literature that elucidates key concepts relevant to adoption of IFSM technologies 




Integrated soil fertility management 
Vanlauwe et al. (2010:19), define ISFM as “a set of soil fertility management 
practices that necessarily include the use of fertilizer
1
, organic inputs and improved 
germplasm, combined with the knowledge of how to adapt these practices to local 
conditions, aiming to maximize agronomic use efficiency of the applied nutrients and 
improved crop productivity. All inputs need to be managed following sound agronomic 
principles.” This concept is built on the premise that each soil fertility management technique 
and practice has a complementary effect in improving the productivity of the soil, none of 
which is sustainably independent of the other in meeting all the soil fertility nutrient 
requirements for the crops (Marenya and Barrett 2009; Vanlauwe 2003; Vanlauwe, Tittonell, 
and Mukalama 2006). The aim is to improve smallholder farmers’ livelihoods through a 
profitable, nutrient dense and resilient farming system given the increasing threats of climate 
change, incidences of pest and disease epidemics.  
However, ISFM is knowledge intensive, requiring farmers to have sufficient 
knowledge and resource support systems that facilitate access to farm inputs, produce 
markets and technological information required to foster adoption (Vanlauwe et al. 2012). 
IPs are increasingly being recognized as an approach that can be used to help farmers 
overcome the soil fertility problem (Fatunbi et al. 2016; Schut et al. 2016).  
Innovation platforms 
An IP is a forum in which multiple interdependent actors – often with different 
backgrounds and interests – convene and collaborate through interactive learning processes 
                                               
1 Fertilizer in this context refers to the application of chemical/commercial fertilizers particularly diammonuim 




to diagnose a problem, identify solutions and opportunities, and engage in joint action to 
overcome the problem (Adekunle and Fatunbi 2012; Mulema and Mazur 2015). Within the 
context of agricultural research for development, the aim of IPs is to improve development, 
promotion and dissemination of agricultural research (Fatunbi et al. 2016) by facilitating 
interactions and collaboration within and between networks of smallholder farmers, 
researchers, the private business sector, governmental and non-governmental policy makers 
and service providers in a specific agricultural commodity value chain (Fatunbi et al. 2016; 
Schut et al. 2017). Emphasis is placed on inclusiveness of all relevant stakeholders during the 
innovation process while being cognizant of their shared interests in a particular problem or 
solution (Fatunbi et al. 2016; Schut et al. 2018). This creates a sense of interdependence 
among actors thereby broadening their knowledge base and the need for concerted action in 
addressing their challenges (Schut et. al., 2013).  
Building on their experiences with agricultural innovations in Kenya, Kilelu et al. 
(2011) state that IPs perform roles summarized into four broad categories (Kilelu et al. 
2011): (1) Joint identification of challenges faced by smallholder farmers when adopting 
existing technologies [for improved agricultural productivity] or identifying farmers’ 
constraints related to access of resources (farm inputs, information, credit) through a needs 
assessment; (2) Knowledge and technology brokering through experimentation and 
adaptation of innovations in farmers’ farming systems, and mobilization of resources from 
actors that are necessary to leverage change; (3)  Capacity building and innovation by linking 
farmers to other actors in the value chain that can enhance their skills (collective action, 




of interaction spaces, negotiation and learning among various actors. This can be through 
field days, and regular stakeholder meetings.  
Key to all these IP functions is increasing farmers’ participation in the designing, 
testing and evaluation of the innovations (Schut et al. 2017). Involvement of stakeholders in 
the design and testing processes of innovations increases their willingness to participate or 
accept their implementation of such innovations, and has an impact on social capital 
formation (Neef and Neubert 2011).  
Social capital 
The concept of social capital has gained wide attention among scholars in different 
disciplines. While the origins of social capital can be traced to Emile Durkheim and Karl 
Marx, contemporary development, analysis and use of this concept is tied to scholarly work 
by Putnam (1993), Coleman (1988) and Bourdieu (1986). Putnam defines social capital as 
features of social organization, such as networks, norms, and trust that foster collective action 
among community members for mutual benefit.  
Bourdieu (1986:248) defines social capital as “the aggregate of actual or potential 
resources which are linked with possession of a durable network of more or less 
institutionalized relationships of mutual acquaintance or recognition.” Bourdieu conceives of 
social capital as an individual attribute that depends on two key elements – the size of the 
network of social connections which an individual can effectively utilize to claim access to 
resources possessed by his/her acquaintances in the network, and the quality and amount of 
such resources (economic, cultural capital). Despite the differences in conceptualization, all 
the definitions recognize that social capital encompasses resources embedded within social 




actors by virtue of their membership in a social network or other social structures (Portes 
1998).  
Towards a social networks theory of social capital 
Present-day empirical research literature on social capital has stimulated a major 
debate on how it should be defined and measured as a concept (Flora and Flora 2008; Lin 
1999, 2008; Woolcock and Narayan 2000). A major contention is whether social capital 
should be considered in terms of an individual’s network (Lin 1999, 2008; Portes 1998) or as 
a group or community attribute (Flora and Flora 2008; Woolcock and Narayan 2000).  
Proponents of social capital as an attribute of a group/community define the concept 
in terms of social cohesion – the extent to which resources exist and are available to members 
of a tightly knit community (Kawachi 2006). Focus is on the extent of closeness and 
solidarity within and among groups/communities. In contrast, adherents of social capital as 
an individual’s network define the concept in terms of resources embedded within an 
individual’s social ties (Lin 1999). Central to this approach is understanding how individuals 
invest in social relations, and how they access and use embedded resources within such 
relations to generate a benefit (Lin 1999; Portes 1998). This study proposes to adopt the 
individual social network approach as conceptualized by Lin (1999) because “divorced from 
its roots in individual interactions and networking, social capital becomes merely another 
trendy term to employ or deploy in the broad context of improving or building integration 
and solidarity” (p. 33). Using this approach enables one to understand the ties among actors 
and their implications regarding resource exchange and livelihood outcomes (Wasserman and 
Faust 1994). Realization of the significance of social networks in rural development has 




platforms) to promote development (Uphoff 2000), and to facilitate the adoption of 
agricultural technologies and practices in developing countries (van Rijn et al. 2012, 2015). 
According to Lin (1999, 2008), social capital refers to those resources embedded 
within an individual’s social structure which can be accessed and/or mobilized through their 
membership in such a network. It consists of three key ingredients: (1) the pool of resources 
which are embedded within the social network structure; (2) individual accessibility to such 
social resources; and (3) purposive action in the mobilization of such resources by the 
individual (Lin 1999:35). Accessibility refers to the number of agents and the potential pool 
of resources available to the actor within the network, while mobilization reflects an actor’s 
actual use of specific social ties for a given objective in production (Lin 2008; Pena-López 
and Sánchez-Santos 2017:1). 
Access to socially embedded resources within networks improves an individual’s 
attainment of personal goals that are both instrumental and expressive in nature (Lin 1999; 
Pena-López and Sánchez-Santos 2017). Expressive goals involve maintaining possession of 
resources (Lin 1999). Instrumental goals, the primary focus of this paper, involve gaining 
additional resources and/or resources not currently possessed by an individual (such as, 
access to information, agricultural inputs, and credit). Often, smallholder farmers in 
developing countries decide to join and actively engage in social networks due to lack of 
adequate resources at their disposal for improving their livelihood outcome.  
To identify and examine the instrumental outcomes resulting from structural 
networks, Lin (1999, 2008) focuses on the structural attributes of networks such as size, 
composition and proximity through which individuals access and mobilize the embedded 




and proximity features is the element of social ties. Social ties are the specific types of social 
relations among actors which may be strong or weak, based on the degree of homogenity 
among actors, and may be horizontal or vertical in nature (Granovetter 1973; Malual and 
Mazur 2017; Sseguya, Mazur, and Flora 2017). Strong social ties are the social relations that 
exist within homogenous groups in terms of their shared social identity such as ethnicity, 
social status, kinship, gender and location, and are based on trust and shared moral values 
that are reinforced by working together (Putnam 2000; Sseguya et al. 2017). Strong ties 
establish unity among individuals and help maintain social cohesion and support, thus 
establishing bonding relationships among actors (Lin 2008).  
Weak ties are social relations between acquaintances (Granovetter 1973). Such 
relations involve actors who are dissimilar with respect to their social identity (Villalonga-
Olives and Kawachi 2015). Weak ties could be horizontal in nature, involving collaborations 
with groups from neighboring villages which might have different (bridging) views, 
experiences and practices (van Rijn et al. 2015; Sseguya et al. 2017) or could be vertical 
(linking) based on hierarchical positions resulting from differences in resources, status and 
power (Álvarez and Romaní 2017).  
Both strong and weak ties play important roles regarding smallholder farmers’ access 
to resources and their partipation behavior. However, some studies have suggested that not 
all is benign with strong social ties (Portes 1998; Woolcock 1998). Strong bonding ties tend 
to exclude certain categories of individuals, particularly women, from access to resources 
(Woolcock and Narayan 2000), thereby reducing their innovation capacity. In addition, 
increased homogeneity of beliefs, knowledge, and behavior within the network may result in 




from the exchange process with outsiders. Further, weak ties require more maintenance and 
re-establishment since the resource exchanges through such ties are often very specific and 
uncertain (van der Gaag 2005). In this study, we believe weak ties have a greater influence 
on smallholder farmers’ participation in IP activties and resource acccess because of 
increased interactions between farmers and other stakeholders outside their communities 
(Malual 2014; van Rijn et al. 2012, 2015). Further discussion about the impact of weak ties 
on farmers’ participation in IP activties and access to resources is presented in chapters one 
and two of this dissertation. 
In this study, social capital is conceptualized as the ability of farmers to access 
resourcess through their established networks with other actors in the innovation platform. 
Three network features are examined (network size, proximity and composition). ‘Network 
size’ refers to the total number of IP actors from whom the farmer can obtain resource 
support. ‘Network proximity’ refers to the proportions of the IP actors from whom the farmer 
seeks support that reside  in the same village as the farmer compared to those living outside 
the village. ‘Network composition’ compares the proportion of all IP actors that support the 
farmers who are relatives, fellow farmers or neighbors with those who are non-relatives 
(researcehers, extension agents, input suppliers, etc.). 
Overview of the Masaka Bean IP 
Masaka bean IP is an agricultural research and development multi-stakeholder beans 
(Phaseolus vulgaris L.) innovation platform that was established with the support of a 
USAID-funded Feed the Future Legume Innovation Lab research for development project 
implemented during 2014-2017. The project was based on the premise that addressing soil-




amendments, but fundamentally enhancing smallholder farmers’ capabilities in diagnosing 
and finding solutions to important yield constraints. The project’s goal was to promote 
sustainable widespread improvements in bean productivity and soil fertility through: (1) 
characterization of smallholder farmers’ agricultural innovations, current knowledge and 
practices, problem diagnosis and livelihood and risk management strategies; (2) development 
of models concerning farmer decision making; (3) development and validation of appropriate 
soil diagnostic and decision support aids, among others (Mazur et al. 2017). Key activities of 
the IP included joint planning and prioritization of the project’s farmer-led research activities 
through a needs assessment, engaging farmers in the research design, conducting of farmer-
managed field trials to validate recommendations for improving bean production, monitoring 
and evaluation on-farm trials, and dissemination of on-farm field research results through 
various media channels. The key actors within this bean IP include smallholder farmers, non-
profit development organizations, a microcredit financial institution, a community-based 
seed producing organization, field extension agents, retail input suppliers, farm produce 
buyers, local government officers and researchers. 
Description of the Study Area 
The study was conducted among bean farmers of the bean IP from the sub-counties of 
Mukungwe, Kabonera and Kyanamukaka in Masaka district and Lwankoni sub-county in 
Rakai district respectively. Masaka and Rakai districts are two of the eight districts that 
comprise the greater Masaka region located 130-180 km southwest of Kampala. These 
districts lie within the Lake Victoria Crescent Agro-ecological zone of Uganda 1174 m above 
sea level between 0-25
0
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annual temperature is 20°C at an average elevation of 1174 m above sea level (Uganda 
Bureau of Statistics [UBOS] 2017a, 2017b).  
Masaka district has an estimated population of 322,000 with over 84% living in rural 
areas. Total land cover of the district 1,603.3 sq. km of which 803.5 sq. km is open land and 
the rest is wetlands and water (UBOS 2017a). Over 73% of the population is dependent on 
agriculture which is mainly subsistence and employs about 83% of rural women (UBOS 
2012). Agricultural land in Masaka district is predominantly comprised of poor and 
exhausted ferralsols characterized by red-colored sandy clay loam texture. Black and gray 
clay soils derived from hill wash soils are also found in the valley bottoms (UBOS 2012). 
Beans (44.9%) and maize (44.8%) remain the major staple food crops grown in the district 
and are increasingly emerging as cash crops after coffee and passion fruits. Other crops 
grown include matooke, sweet potatoes and millet. (UBOS 2017a). Livestock rearing is an 
important livelihood component activity in the district with pigs, chicken, cattle, goats and 
sheep being the livestock reared among households.  
Rakai district has an estimated population of 516,309 and a total land area of 4989 sq. 
km. Of the 4989 sq. km, 25.2% is under wetlands, 50% under agriculture, and 10% forest 
reserves (UBOS 2017b). The population density is estimated to be 120 persons per sq. km. 
Similar to Masaka district, agriculture is the main economic activity with the majority of the 
people practicing subsistence farming. Beans (81.7%) and maize (73.3%) are the main food 
crops grown in the district and coffee (7.5%) is the major cash crop. Other crops grown in the 
district include matooke, sweet potatoes and millet. Livestock rearing is also an important 
livelihoods activity in the district with cattle, chickens, pigs, goats and sheep being the main 






Figure 1-1 Map Showing Location of Masaka and Rakai Districts 
 
Research Objectives, Questions, Hypotheses and Conceptual Model 
The specific objectives of this study were: (1) to examine how different factors such 
as anticipated material benefits, social benefits, economic benefits and developmental 
benefits  motivate bean farmers to join a multi-stakeholders innovation platform and analyze 
how farmers’ motivations (i.e. anticipated material, social, economic and developmental 
benefits) and social capital influence their participation in IP activities; (2) examine the 
impact of farmers’ participation in IP activities, and social capital on access to resources for 




in IP activities and access to resources for agricultural production and marketing affect 
adoption of ISFM technologies and practices. 
Specific research questions  
1a. What factors motivate smallholder farmers to join a multistakeholder IP? 
1b. How does variation in farmers’ motivations to join an IP influence their participation in 
different stages of the research process in an IP setting? 
1c. What is the association between farmers’ social network characteristics and their 
participation in various stages of an agricultural research process? 
2. How do farmers’ participation in different stages of a research process and social capital 
influence their access to farm inputs (seed, mineral fertilizers and herbicides), and marketing 
information?  
3a. How do farmers’ participation in activities at different stages of an agricultural 
innovation process and access to credit, farm inputs, technical and marketing information 
from IP network actors influence smallholder farmers’ adoption of ISFM practices and 
technologies? 
3b. How do different dimensions of farmers’ social capital during participation in the 
innovation process contribute toward their adoption of ISFM practices and technologies?  
Hypotheses 
1a. Separate factor loadings of anticipated benefits influence farmers to join and participate 
in an IP.  
1b. Each separate factor loading of anticipated benefits to join an IP positively and 




1c. Large network size, farmers’ interaction with IP actors living outside their villages, and 
contact by extension agents are positively and significantly associated with farmers’ 
participation in different stages of the research process.  
2a. Larger network size, higher interaction with IP actors who reside outside their villages, 
and more contact with extension agents during the research process result in higher access to 
farm inputs and marketing information). 
2b. Farmers’ participation at each stage of the research process (planning, trainings, 
monitoring and evaluation, and finance/marketing) predicts higher levels of access to farm 
inputs and marketing information. 
3a. Farmer’ participation in IP activities at different stages of an agricultural research process 
will each make a separate contribution to the number of ISFM practices and technologies 
adopted. 
3b. Large network size, higher interaction with IP actors living outside and higher interaction 
with extension agents increase adoption of ISFM practices and technologies differently. 
3c. Access to credit, farm inputs (seed, fertilizers and manure), technical information about 
improved bean production techniques, and marketing information about prices of fertilizers, 







Figure 1-2 Conceptual Framework of the Role of Social Capital in Resource Access and 
adoption 
Methods and Data Collection 
A multi-stage sampling strategy was used to obtain the study’s sample from Masaka 
and Rakai. Sampling began with obtaining up-to-date lists of all bean farmers participating in 
the IP activities within each sub-county and parish using farmers’ group registers and group 
training attendance lists obtained from IP farmer groups’ chairpersons in liaison with two 
other group members for each farmers group, and the coordinator of the bean IP in each sub-
county. The focus was on current participants at the time of the survey since the study’s 
interest was to measure variation in participation, resource access and adoption of ISFM 




Following compilation of the sampling frame, a simple random sampling technique 
was then used to select 350 out of 630 farmers participating in the bean IP activities using a 
random starting point and at a fixed interval for every respondent selected in each bean 
farmer group. Of the 350 farmers selected, 175 were from Masaka district in Mukungwe, 
Kabonera and Kyanamukaka sub-counties and 175 from Rakai district in Lwankoni sub-
county, respectively. Of the 350 farmes selected, interviews were completed with 324 (93%); 
26 respondents were not available during the survey period.  
Data collection 
Using a structured questionnaire administered to a total of 324 sampled bean IP 
farmers in June-July 2018, data were collected on (1) bean farmer’s social networks for 
accessing seed, credit, technical, and marketing information for agricultural production and 
marketing; (2) their motivation for joining an IP and level of participation in IP activities; 
and (3) sociodemographic and socioeconomic characteristics that research literature indicates 
influence smallholder farmers’ access to productive resources and participation in IP 
activities. The survey questionnaire was pretested in Masaka district with 25 respondents. 
Issues addressed included ambiguous questions and words that seemed confusing to the 
respondents. The final survey questionnaire incorporated suggestions made by the 
participants. 
All data were collected in compliance with U.S. Department of Health and Human 
Services code of federal regulations and Makerere University’s requirements for conducting 
research involving human subjects. The study was approved by Iowa State University’s 
Institutional Review Board. Letters of introduction and community local leaders were used to 
solicit participation of community members in the study. Informed consent from all 





Data were analyzed using the Statistical Package for Social Scientists (SPSS) version 
24. Descriptive statistics (frequencies, means, medians) were used to characterize 
respondents. Bivariate analyses using chi-square and one-way ANOVA were then used to 
test if there were any relationships between social capital, motivations to join an IP and 
household characteristics, and their significance levels. Non-parametric tests using Somers’ d 
and Goodman and Kruskal’s tau were used to examine the relationship between farmers’ 
participation in the different stages of the research process and social capital dimensions. 
Somers’ d was used to examine the significance and strength of the relationship between 
participation in different stages of the research process and network size. Preference for using 
Somers’ d over other ordinal-level variables was due to differences in number of rows and 
columns and the fact that it has a proportional reduction in error interpretation (Weisburd and 
Britt 2013:373). Goodman and Kruskal tau was used to examine the strength and direction of 
the relationship between participation in different stages of the research process and network 
proximity, and network composition respectively. Preference of using Goodman and 
Kruskal’s tau (τ) to other non-parametric tests for nominal-level measures was due to the 
nature of the participation variable. Logistic regressions (LR) were used to examine the 
relationships between motivations to join an IP, social capital, participation, and resource 
access. A generalized Poisson regression was used to examine factors influencing adoption 
of ISFM practices and technologies. LR is an analysis technique used to describe and test 
hypotheses about associations between a categorical dependent variable and one or more 
predictor variables that may be categorical, discrete or continuous or a mix (Peng, Lee and 
Ingersoll 2002). In addition, LR allows for simultaneous testing of more than one dependent 




choice of using a generalized Poisson regression to predict adoption was due to our 
dependent variable – adoption of ISFM practices and technologies - being a count variable 
(Pamuk, Bulte, and Adekunle 2014; Pamuk and van Rijn 2018). 
A majority of the respondents (67%) were female. Average age of respondents was 
48 years (median also 48), with most of them in the 36-53 years age category. More than half 
(54%) of the respondents had attained primary or less level education. Males had more years 
of education on average (8.7) than their female counterparts (3.7). Farming (87%) was the 
main occupation of household heads in these areas.  
Organization of this Dissertation 
The dissertation is organized as follows. Chapter 1 is the general introduction which 
provides the foundation for understanding the significance of the problem investigation. It 
provides the general overview of the theoretical perspective, the research questions and 
hypotheses including a brief discussion the data collection and analysis approaches that were 
used. Chapters 2 through 4 address the specific objectives and hypotheses of the study 
prepared in a format of individual journal articles to be submitted for publication. Chapter 2 
presents focused analysis about factors which motivate farmers to join the bean IP and the 
role of social network characteristics and farmers’ motivation factors to join an IP in 
influencing their participation in IP activities. Chapter 3 examines the role of social network 
characteristics, farmers’ motivation factors to join an IP and their level of participation in IP 
activities to access key production and marketing resources. Chapter 4 investigates the 
impact of farmers’ access to resources and participation in IP activities on adoption of 
integrated soil fertility management technologies and practices.  Chapter 5 presents a 





CHAPTER 2.    SMALLHOLDER FARMERS’ SOCIAL CAPITAL, MOTIVATION 
AND PARTICIPATION IN AN INNOVATION PLATFORM: THE MASAKA BEAN 
IP IN CENTRAL UGANDA  
Abstract 
Innovation platforms (IPs) are increasingly being viewed as a promising approach 
which can foster change in agricultural research for development. By facilitating smallholder 
farmers’ participation in interaction, negotiation and collaboration in networks comprised of 
several actors along agricultural value chains, IPs contribute towards establishment of a more 
integrated approach to attain positive, sustainable agricultural development impacts. 
However, very limited information exists regarding what motivates farmers to join an IP and 
participate in the different stages of the research process. This study uses principal 
components analysis to explore factors that motivate farmers to join an IP. We then use 
logistic regression and non-parametric measures of association to examine the relationship 
between farmers’ motivations to join IP, their social capital and participation in various 
stages of the research process based on interviews with 324 smallholder bean farmers. 
Results show anticipated social and material benefits and economic benefits encouraged 
farmers to join an IP. Farmers’ participation in the planning, training, monitoring and 
evaluation, and finance/marketing stages of the research process were positively and 
significantly associated with: (1) higher levels of anticipated social and material benefits and 
economic benefits; (2) having a large network size; (3) farmers’ interaction with IP actors 





In recent times, there has been a growing interest in adopting the use of innovation 
platforms (IPs) to facilitate multistakeholder involvement in agricultural research and 
development. This is largely based on the realization that IPs help to facilitate smallholder 
farmers’ interaction and collaboration in networks comprised  of several actors along 
agricultural value chains such as extension agents, researchers, policy makers, non-
government organization staff and private sector actors in the agricultural system (Schut, 
Klerkx, et al. 2016). An innovation platform is a forum in which multiple interdependent 
actors – often with different backgrounds and interests – convene and collaborate through 
interactive learning processes to diagnose a problem, identify solutions and opportunities, 
and engage in joint action to overcome the problem (Adekunle and Fatunbi 2012; Mulema 
and Mazur 2015). Within the context of agricultural innovations, an IP is an entry point for 
action research regarding the generation, validation, dissemination and adoption of 
agricultural technologies by the intended users (Adekunle and Fatunbi 2012; Martey et al. 
2014). 
However, active involvement of smallholder farmers in such multi-stakeholder 
networks during the innovation process is not guaranteed. Their willingness to engage 
depends at least in part on the expectation that joining and participating in joint decision 
making and implementation processes will generate benefits (Mulema and Mazur 2015) 
which exceed the costs associated with the process of establishment and maintenance of such 
relationships (Cleaver 1999; Warner 2006). The anticipated benefits could be economic 
(credit, income), material (improved seed, fertilizers), social, and new knowledge and skills 




Cleaver (2001) argues that participatory methods in development projects often put 
less emphasis on recognizing how individuals’ multiple and changing social identities affect 
their choices about whether to participate and how to participate. Farmers’ motivations to 
join in multistakeholder IPs are partly mediated by household characteristics such as age, 
gender, and education level of the household head. These factors affect an individual’s social 
capital (Pena-López and Sánchez-Santos 2017), which should be considered when analyzing  
participation in interventions that require voluntary collective action such as an IP.  
Research about participation in IPs has identified incentives that motivate smallholder 
farmers to join and participate in multistakeholder IPs (Mulema and Mazur 2015). However, 
it provides limited insight about how differences in smallholder farmers’ anticipation of such 
benefits might result in variations regarding their participation in IP activities. Further, 
empirical studies suggest that participation in both informal and formal social networks 
enable smallholder farmers to interact among themselves, and with external actors such as 
extension agents, researchers, and non-government organizations (NGOs). This results in 
establishment of linkages which facilitate cooperation among actors to attain mutual benefits 
through collective action (Shiferaw et al. 2015; Uphoff and Wijayaratna 2000). However, 
there is limited documented evidence regarding this phenomenon in the context of IPs as a 
social network which consists of multiple interdependent stakeholders who collaborate to 
enhance smallholder farmers’ involvement in the agricultural research process.  
Therefore, the purposes of this article are to: (1) identify factors that motivate 
smallholder farmers to join a multistakeholder IP; (2) examine how variation in farmers’ 
motivations to join an IP influences their participation in different stages of the research 




examine the association between farmers’ social network characteristics and their 
participation in various stages of an agricultural research process. 
The study uses factor analysis to improve our understanding of the relationships 
among factors motivating farmers to join an IP and participate in IP activities. In determining 
the association between farmers’ social networks characteristics and participation in various 
stages of the research process, this article provides practical insights into how conveners of 
multistakeholder participatory initiatives can effectively utilize farmers’ social capital to 
catalyze sustainable agricultural innovation and development.  
Theoretical Framework 
Smallholder participation in IP activities 
Although the significance of smallholder farmers’ participation in agricultural 
research and development has been widely recognized (Chambers 1983; FARA 2007; Pretty 
1995), defining what is meant by the term ‘participation’ remains a challenge (Oakley and 
Marsden 1984:18). Pretty (1995) argues that there are two overlapping schools of thought 
and practice regarding participation. The first considers participation to be a means of 
increasing efficiency with the central premise being that when individuals are involved, they 
are more likely to agree and support such a new initiative. The second argues that 
participation is a fundamental right, with the main aim being to initiate mobilization of actors 
for collective action, empowerment and institution building.  
However, in many development initiatives there is conflation of both efficiency and 
empowerment – meeting planned outcomes/targets through active engagement in 
collaborative actions with the intended beneficiaries. As such, active participation of 




overlap, the study builds on earlier participatory work by Chambers (1983) and Oakley and 
Marsden (1984) to define participation as the active involvement of smallholder farmers in 
planning, implementation, evaluation and financing/marketing processes of agricultural 
innovations that can enhance their adoption of such technologies.  
Cooke and Kothari (2001) argue that although active involvement of individuals in 
participatory approaches such as innovation platforms is important, assumptions made about 
the motivations of vulnerable groups (such as farmers) to engage or not to engage in 
collaborative interventions are often vague and simplistic. Attributes that compel individuals 
to do or not do something involve a constellation of beliefs, perceptions and values towards 
an action which are often influenced by various factors including needs, goals and personal 
expectations (Cleaver 1999; Lai 2011). 
Farmers’ motivation to join an IPs 
Social exchange theory (SET) asserts that  individuals’ decisions to participate in 
interactive social behavior are based on the use of a subjective benefit-cost analysis and the 
comparison of alternatives (Hutchison and Charlesworth 2003). Individuals will continue to 
engage in recurring exchanges over time if the benefits outweigh the costs (Cook, Molm,and 
Yamagishi 1993) or when both parties in the exchange process feel they benefit more than if 
they were to give up (Nunkoo 2016). Consistent with this assertion, Napier and Napier 
(1991) argue that farmers tend to be engaged in programs with positive net benefits.  
However, if there is a decline in individuals’ benefits during the exchange process, 
their motivations to continue participating decline (Oakley 1991). The continuous exchange 
of social and material goods regulates the level of social interaction among the actors, thus 




and sustained by norms of the exchange process (Blau 1964). These norms, defined as the 
‘guidelines’ of the exchange process, may be reciprocal or negotiated in nature (Cropanzano 
and Mitchell 2005). Reciprocal interactions emerge when actions by one party involved in 
the exchange process lead to a response by another. It involves mutually interdependent 
actions and responses whose maintenance over time may evolve into mutual trusting 
commitments (Cropanzano and Mitchell 2005).  
In IPs where multiple stakeholders
2
 participate in an open decision-making forum, 
their motivation to jointly plan, learn and coordinate innovation activities, as well as their 
engagement in exchange of ideas and resources, may involve both reciprocal and negotiated 
elements. Joint decision making and actions require explicit tradeoffs with clearly established 
roles and obligations of exchange.  
Widmer (1985) argues that individuals are motivated to participate in organizations 
because of perceived valued incentives, which are tangible and intangible. They include 
material incentives (tangible and individual oriented), social incentives (intangible rewards 
such as connections and status), and developmental incentives (opportunity to improve 
knowledge and skills). Mulema and Mazur (2015) improve Widmer’s (2006) framework by 
including economic incentives such as establishment of new market avenues (for both farm 
produce and agricultural inputs), and easy access to credit. This is critical in promoting 
private sector investment and sustained participation in IPs (Fatunbi et al. 2016), and 
motivates other actors to participate, particularly farmers, input suppliers and produce buyers. 
                                               
2 The term stakeholders in this context refers to individuals, groups or institutions that are concerned with or have 
interest in soil fertility related constraints and their management. It includes not only the farmers who are directly 
affected by poor soil fertility but traders, input dealers, non-profit organizations, microfinance institutions, local 




Therefore, motivation for stakeholder participation in IPs might be based on a mixture of 
these factors, many of which are contextual, based on sociocultural settings and institutions.  
In their empirical study about factors motivating multistakeholder participation in an 
IP, Mulema and Mazur (2015) found that farmers were mostly motivated by factors which 
would directly improve their livelihoods such as development skills and economic benefits. 
Further, the study revealed that while acquiring knowledge and skills was important, they 
were not sufficient to encourage active participation. Farmers’ active and continued 
participation in the IP was mostly driven by anticipated material and 
3
economic benefits.  
In this paper, we apply factor analysis to improve on measurement of incentives that 
influence farmers to join and participate in IP activities because some categories examined 
by Mulema and Mazur (2015) seem to overlap. For instance, while credit might be an 
economic factor, it can be argued that credit is a material benefit if extended to farmers in-
kind (in terms of seed and other tangible farm inputs) as is sometimes the case. Cash itself is 
material in nature since it’s tangible and can be used to increase income when properly 
invested. Similarly, collective marketing, although it has a strong embedded social 
dimension, aims to improve economic benefits accruing to the farmer. In such a context, it 
can be argued that collective marketing is an economic but not a social benefit. Therefore, 
using factor analysis enables us to discover and eliminate some of these nuanced 
interrelations by constructing simple and meaningful categories of these variables (Gie Yong 
and Pearce 2013). 
                                               
3 The difference between material benefits and economic benefits in this context is that material benefits relate 
with incentives that have a monetary value or may be easily translated into one that has.  Economic benefits 




Social capital and participation in IP activities 
The concept of social capital has gained wide attention among scholars in different 
disciplines. While the origins of social capital can be traced to Emile Durkheim and Karl 
Marx, contemporary development, analysis and use of this concept is tied to scholarly work 
by Putnam (1993), Coleman (1988) and Bourdieu (1986). Putnam defines social capital as 
features of social organization, such as networks, norms, and trust that foster collective action 
among community members for mutual benefit.  
Bourdieu (1986:248) defines social capital as “the aggregate of actual or potential 
resources which are linked with possession of a durable network of more or less 
institutionalized relationships of mutual acquaintance or recognition.” Bourdieu conceives of 
social capital as an individual attribute that depends on two key elements – the size of the 
network of social connections which an individual can effectively utilize to claim access to 
resources possessed by his/her acquaintances in the network, and the quality and amount of 
such resources. (economic, cultural capital). Despite the differences in conceptualization, all 
the definitions recognize that social capital encompasses resources embedded within social 
relations and interactions which facilitate mutually beneficial collective action(s) among 
actors by virtue of their membership in a social network or other social structures (Portes 
1998).  
Towards a social networks theory of social capital 
Present-day empirical research literature on social capital has stimulated a major 
debate on how it should be defined and measured as a concept (Flora and Flora 2008; Lin 




should be considered in terms of an individual’s network (Lin 1999, 2008; Portes 1998) or as 
a group or community attribute (Flora and Flora 2008; Woolcock and Narayan 2000).  
Proponents of social capital as an attribute of a group/community define the concept 
in terms of social cohesion – the extent to which resources exist and are available to members 
of a tightly knit community (Kawachi 2006). Focus is on the extent of closeness and 
solidarity within and among groups/communities. In contrast, adherents of social capital as 
an individual’s network define the concept in terms of resources embedded within an 
individual’s social ties (Lin 1999). Central to this approach is understanding how individuals 
invest in social relations, and how they access and use embedded resources within such 
relations to generate a benefit (Lin 1999; Portes 1998). This study proposes to adopt the 
individual social network approach as conceptualized by Lin (1999) because “divorced from 
its roots in individual interactions and networking, social capital becomes merely another 
trendy term to employ or deploy in the broad context of improving or building integration 
and solidarity” (p. 33). Using this approach enables one to understand the ties among actors 
and their implications regarding resource exchange and livelihood outcomes (Wasserman and 
Faust 1994). Realization of the significance of social networks in rural development has 
recently  increased the use of network-based approaches (including the use of innovation 
platforms) to promote development (Uphoff 2000), and to facilitate the adoption of 
agricultural technologies and practices in developing countries (van Rijn et al. 2012, 2015). 
According to Lin (1999, 2008), social capital refers to those resources embedded 
within an individual’s social structure which can be accessed and/or mobilized through their 
membership in such a network. It consists of three key ingredients: (1) the pool of resources 




social resources; and (3) purposive action in the mobilization of such resources by the 
individual (Lin 1999:35). Accessibility refers to the number of agents and the potential pool 
of resources available to the actor within the network, while mobilization reflects an actor’s 
actual use of specific social ties for a given objective in production (Lin 2008; Pena-López 
and Sánchez-Santos 2017:1). 
Access to socially embedded resources within networks improves an individual’s 
attainment of personal goals that are both instrumental and expressive in nature (Lin 1999; 
Pena-López and Sánchez-Santos 2017). Expressive goals involve maintaining possession of 
resources (Lin 1999). Instrumental goals, the primary focus of this paper, involve gaining 
additional resources and/or resources not currently possessed by an individual (such as, 
access to information, agricultural inputs, and credit). Often, smallholder farmers in most 
developing countries decide to join and actively engage in social networks due to lack of 
adequate resources at their disposal for improving their livelihood outcomes.  
To identify and examine the instrumental outcomes resulting from structural 
networks, Lin (1999, 2008) focuses on the structural attributes of networks such as size, 
composition and proximity through which individuals access and mobilize the embedded 
resources for the purpose of attaining their set goals. Embedded within network composition 
and proximity features is the element of social ties. Social ties are the specific types of social 
relations among actors which may be strong or weak, based on the degree of homogenity 
among actors, and may be horizontal or vertical in nature (Granovetter 1973; Malual and 
Mazur 2017; Sseguya et al. 2017). Strong social ties are the social relations that exist within 
homogenous groups in terms of their shared social identity such as ethnicity, social status, 




reinforced by working together (Putnam 2000; Sseguya et al. 2017). Strong ties establish 
unity among individuals and help maintain social cohesion and support, thus establishing 
bonding relationships among actors (Lin 2008).  
Weak ties are social relations between acquaintances (Granovetter, 1973). Such 
relations involve actors who are dissimilar with respect to their social identity (Villalonga-
Olives and Kawachi 2015). Weak ties could be horizontal in nature, involving collaborations 
with groups from neighboring villages which might have different (bridging) views, 
experiences and practices (van Rijn et al. 2015; Sseguya et al. 2017) or could be vertical 
(linking) based on hierarchical positions resulting from differences in resources, status and 
power (Álvarez and Romaní 2017).  
Both strong and weak ties play important roles regarding smallholder farmers’ access 
to resources and their partipation behavior. However, some studies have suggested that not 
all is benign with strong social ties (Portes 1998; Woolcock 1998). Strong bonding ties tend 
to exclude certain categories of individuals, particularly women, from access to resources 
(Woolcock and Narayan, 2000), thereby reducing their innovation capacity.  
Empirical studies suggest that involvement of smallholder farmers in decision-
making processes of development projects through informal and formal networks increases 
their self-awareness about existing needs, causing them to positively think about solutions, 
thereby preparing them for participation in such initiatives (Brown and Ashman 1996; 
Oakley 1991). In Ethiopia, Mulema et al. (2019) recently found that early involvement of 
women farmers in joint identification of research problems and prioritization of research 
activities influences their participation in subsequent research stages (identification and 




technologies, monitoring and evaluation). The study also found that smallholder farmers’ 
contact with extension agents (external network actors) increases their participation in all 
stages of an agricultural research process. 
Literature about factors influencing smallholder farmers’ participation in IPs 
regarding agricultural research and development highlights anticipated benefits (Mulema and 
Mazur 2015) as important. Social capital in the form of social networks (formal or informal) 
has been viewed as a key factor influencing participation (Cleaver 2001), but we find no 
studies that have integrated this concept in examining factors that might influence 
individuals’ participation in collaborative networks, particularly the IPs. In this article, we 
acknowledge this gap and seek to broaden the debate by including social network 
characteristics (network size, proximity and composition) as measures of social capital for 
investigating factors influencing smallholder farmers’ participation in a multi-stakeholder IP 
research process. 
We hypothesize that: (1) separate factor scores of anticipated benefits influence 
farmers to join and participate in an IP; (2) each separate factor score of anticipated benefits 
to join an IP positively and significantly influences farmers’ participation in different stages 
of the research process; (3) large network size, farmers’ interaction with IP actors living 
outside their villages, and contact with extension agents is positively and significantly 
associated with farmers’ participation in different stages of the research process.  
Materials and Methods 
Context of the study area  
The study was conducted in Uganda among smallholder bean farmers of the Masaka 




Kyanamuka in Masaka district and Lwankoni sub-county in Rakai district. The Masaka bean 
IP was established by a USAID-funded Feed the Future Legume Innovation Lab research and 
development project implemented during 2014-2017. The research project was based on the 
premise that addressing soil-related constraints requires not simply increasing access to 
fertilizers or use of other soil amendments, but fundamentally enhancing smallholder 
farmers’ capabilities in diagnosing and finding solutions to important yield constraints. The 
project’s goal was to promote sustainable widespread improvements in bean productivity and 
soil fertility through: (1) characterization of smallholder farmers’ agricultural innovations, 
current knowledge and practices, problem diagnosis and livelihood and risk management 
strategies; (2) development of models about farmer decision making; (3) development and 
validation of appropriate soil diagnostic and decision support aids, among others. 
Both Masaka and Rakai districts lie within the Lake Victoria Crescent agroecological 
zone of Uganda. The region is predominantly comprised of poor and exhausted ferralsols 
characterized by red-colored sandy clay loam texture. Agriculture is the main economic 
activity with the majority of the people practicing subsistence farming. Beans and maize are 
the main food crops, but they are increasingly emerging as cash crops behind coffee, passion 
fruit and pineapple. Livestock is an important livelihood component with cattle, pigs, 
chickens as the three most important livestock species. 
Sampling procedure 
A multi-stage sampling strategy was used to obtain the study’s sample from Masaka 
and Rakai. Sampling began with obtaining up-to-date lists of all bean farmers participating in 
the IP activities within each sub-county and parish using farmers’ group registers and group 




other group members for each farmers group, and the coordinator of the bean IP in each sub-
county. The focus was no current participants at the time of the survey since the study’s 
interest was to measure variation in participation, resource access and adoption of ISFM 
practices and technologies among actively participating bean IP farmers. 
Following compilation of the sampling frame, a simple random sampling technique 
was then used to select 350 out of 630 farmers participating in the bean IP activities, 
beginning from a random starting point and at a fixed interval for every respondent selected 
in each bean farmers group. Of the 350 farmers selected, 175 were from Masaka district and 
175 from Rakai district. It is important to note that while three out of the four sub-counties 
(Mukungwe, Kabonera and Kyanamukaka) were in Masaka district and only one (Lwankoni) 
in Rakai district, overall, the number of bean farmers under the bean IP in Lwankoni sub-
county were approximately equal to those in all the other three sub-counties of Masaka 
district combined (that is, 305 in Masaka and 325 in Rakai districts respectively).Of the 350 
farmers selected, interviews were completed with 324 (93%); 26 were not available during 
the period of the survey.  
Data collection 
Using a structured questionnaire, data were collected on: (1) factors that motivated 
bean farmers to join and participate in IP activities; (2) a check list of IP activities in which 
farmers participated during the last two bean cropping seasons of the 2017/18 agricultural 
calendar (Season A: August-December 2017; Season B: mid-January-May 2018); (3) 
characteristics of their social networks when participating in these IP activities; and (4) 
sociodemographic characteristics of smallholder farmers. The survey questionnaire was 




questions and words that seemed confusing to the respondents. The final survey 
questionnaire incorporated all suggestions made by the participants. 
Measurement of variables 
Dependent variable 
Participation in agricultural research stages – the study adapted the ‘stages of an 
agricultural research process’ as suggested by Ashby and Lilja (2004), and applied by 
Mulema et al. (2019), Olarinde et al. (2017), and conceptualized the process as comprised of 
four stages: (1) IP planning; (2) training in improved bean production; (3) monitoring and 
evaluation (M&E); and (4) finance/marketing. Apart from training in improved agronomic 
practices, each of the remaining stages is comprised of various activities that form the basis 
of an index. IP planning consisted of three activities: (i) joint identification of activities, (ii) 
prioritization of activities during a particular bean cropping season, and (iii) attending season 
planning meetings for bean production. M&E included two field related interactive social 
learning activities: (i) hosting an on-farm demonstration field for testing ISFM practices and 
technologies, (ii) planting beans in rows, (iii) experimentation with new technologies – 
planting improved bean seed, applying mineral fertilizers (DAP and Urea), poultry manure, 
and planting beans in rows, and (iv) attending farmer-led field days. Financial/marketing 
included three activities: (i) collective marketing, (ii) contract farming and (iii) borrowing 
money for investment in improved bean production. Respondents were asked whether they 
participated in any of the 11 IP activities (coded as dummy variables with 1 for yes and 0 
otherwise) representing these four stages. However, due to skewedness of data, the indices of 
our variables generated were reduced to dichotomous variables (low – participation in two or 





Social capital was measured using three dimensions (network size, proximity and 
composition). ‘Network size’ refers to the total number of IP actors with whom a respondent 
interacted during the last two cropping seasons of 2017/18. Respondents were asked to name 
up to five people with whom they interacted when participating in each type of IP activity. 
Based on the responses, the score ranged from 0 to 5. ‘Network proximity’ indicates whether 
an IP actor who interacted with the respondent resided in the same village (coded as 1) or 
lived outside the respondent’s village (coded as 2). ‘Network composition’ refers to the 
relationship between the respondent and the IP actor(s) with whom s/he interacted when 
participating in any of the IP activities. This is akin to the strength of ties (Granovetter 1983). 
Specific categories of IP actors with whom farmers interacted included relatives, friends, 
neighbors, fellow farmer group members and extension agents (NGO, government and 
researchers).  
However, given the skewedness of data among the various categories of IP actors 
when measuring network composition, we dichotomized them as ‘fellow farmers’ to 
represent friends, relatives, neighbors and fellow farmer group members, and ‘extension 
agents’ to represent researchers and all extension agent sub-categories.  
Farmer motivation to join an IP was determined by asking respondents the extent to 
which 10 different reasons were important to them in deciding to join an IP. The 10 reasons 
included: (1) access to agricultural inputs (e.g., fertilizers, seed and manure); (2) access to 
technical information; (3) access to better markets for bean produce; (4) access to better 
beans prices; (5) access to high yielding bean varieties; (6) access to credit for investment in 




beans contract farming; (9) strengthen my social status; and (10) fellow farmers invited me to 
join. These were measured on a 3-point scale (0 = not important, 1 = important and 2 = very 
important).  
Control variables – information regarding gender, age and level of education of the 
respondents were also collected.  
Table 2-1 Summary of study variables 
Variable Concept Description 
Participation in the research process Participation in IP planning activities 
 Attending trainings about improved bean 
production  
 
Participation in monitoring and evaluation activities 
  Participation in financial and marketing activities 
Social capital Network size 
 Network proximity 
 Network composition 
Motivation to join an IP Anticipated social and material benefits  
 Anticipated economic benefits 
Control variables Sex of bean farmer  
 
Age of bean farmer 
  Level of education of bean farmer 
 
Data Analysis 
Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 
25. Descriptive statistics (frequencies, means, medians) were used to characterize 
respondents. Bivariate analyses were conducted using one-way Analysis of Variance 
(ANOVA) to determine if there were any relationships between the control variables, 
network size and participation in different stages of the innovation process. We conducted a 
principal components analysis (PCA) to determine the underlying dimensions representing 
the 10 different reasons motivating farmers to join an IP subject to testing the assumptions 




Hatcher 2013). Non-parametric tests using Somers’ d and Goodman and Kruskal tau were 
used to examine the relationship between farmers’ participation in the different stages of the 
research process and social capital dimensions. Specifically, we used Somers’ d to examine 
the significance and strength of the relationship between participation in different stages of 
the research process and network size. Preference for using Somers’ d over other ordinal-
level variables was due to differences in number of rows and columns and the fact that it has 
a proportional reduction in error interpretation (Weisburd and Britt 2013:373). Values from 
Kendall’s tau c range between -1.0 and +1.0.  A value of -1.0 indicates a perfect negative 
relationship, a value of +1.0 indicates a perfect positive relationship, while a value of 0.0 
indicates no relationship between the two variables (Weisburd and Britt 2013). We used 
Goodman and Kruskal’s tau to examine the strength and direction of the relationship between 
participation in different stages of the research process and network proximity, and network 
composition respectively. Preference of using Goodman and Kruskal’s tau (τ) to regression 
analysis was due to the nature of the social capital data. First, farmers were asked if they 
participated in a particular stage of the research process. Those who responded to this 
question in the affirmative were then asked follow-up questions regarding social capital 
dimensions. Therefore, social capital data was collected only for those respondents who were 
actively participating at each stage of the research process.  
Logistic regression was used to examine the relationship between farmers’ anticipated 
benefits for joining and participating in various stages of the research process. Distinct from 
linear regression where the value of an outcome (Y) is modeled using a linear predictor 
function X1 or several functions (Xn), in logistic regression models, we predict the 




was used to identify statistical significance, as well as a less conservative p value 0.10 for 
variables with data reduced into categories which decreased predicting power (Menard 
1995). Specifically, we used binary logistic regression to examine the association of 
participation in IP planning; attending trainings; M&E, and finance/marketing stages of the 
research process with factors motivating farmers to join an IP because our outcome variables 
– participation in different stages of the research process – are dichotomous.  
Findings 
Social demographic characteristics 
Of the 324 respondents interviewed, 67% were female. Average age of respondents 
was 48 years (median also 48), with most of them in the 36-53 years age category. More than 
half (54%) of the respondents had attained primary or less level education. Males had more 
years of education on average (8.7) than their female counterparts (3.7). Bivariate analyses 
using ANOVA revealed that there were no significant associations for gender, age, and level 
of education with participation in different stages of the research process.  
Motivation to join in an IP 
A factor analysis of the 10 measures of farmers’ motivation to join an IP showed an 
acceptable reliability consistency analysis Cronbach alpha value of 0.859 with all the 
variables worthy of retention. The sample size was 324 respondents, communalities of all 
items were above 0.3, Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy was 0.874 
and Bartlett’s test of sphericity was significant (χ2 (45) = 1158.001, p= 0.000), all implying 
that our results were suitable for exploratory factor analysis (EFA) since they met conditions 




PCA with orthogonal varimax rotation revealed two factors underlying farmers’ 
motivation to join an IP. The first factor accounted for 45 percent of the variance and mainly 
captures variables related to farmers’ anticipated social, material and developmental benefits. 
The second factor accounted for 11 percent of the variance and captured variables related to 
farmers’ anticipated economic benefits (see Table 2-2). 
Table 2-2 Factor loadings for the rotated factors underlying farmers' motivation to join an IP 
activity (n = 324) 
 Factor loadings  






Fellow farmers invited me to join 0.809  0.656 
Strengthen my social status 0.637  0.495 
Acquire access to agricultural inputs 0.636  0.491 
Participate in beans contract farming 0.623  0.588 
Access credit for investment in 
improved bean production 
0.611  0.382 
Participate in collective marketing 0.596  0.540 
Access technical information for  
improved bean production 
0.560  0.436 
Access better markets for beans produce  0.850 0.751 
Access better beans prices  0.810 0.731 
Access high yield bean varieties   0.662 0.471 
 
Social network characteristics 
Size of smallholder farmers’ network ranged between zero and three actors overall. 




research process. Participation in trainings on improved bean production registered the 
highest number of farmers interacting with IP actors, while participation in finance/marketing 
registered the least. Multiple response frequencies indicate that ‘fellow farmers’ and ‘CEDO
4
 
extension’ constitute the two IP actors with whom farmers primarily interacted across all 




 extension, and input 
suppliers. Based on network proximity, farmers interacted mostly with actors who were 
predominantly located outside their villages. 
Relationship between anticipated benefits and participation in different stages of the 
research process  
Bivariate analyses using one-way ANOVA indicated that there were no significant 
differences in farmers’ participation in each stage based on their age, gender, and level of 
education. Therefore, we did not include household characteristics in any logistic regression 
model to predict smallholder farmers’ participation in IP activities.  
We ran four logit models based on farmers’ anticipated benefits to join and 
participate in each of the four stages of the research process with farmers’ anticipated 
benefits results from factor analysis in Table 2-2. Only results for odds ratios (OR) that are 
statistically significant at r-values £ 0.01; 0.05 and 0.10 are discussed in this section. 
                                               
4 CEDO—Community Enterprises Development organization is a non-government organization working with 
smallholder farmers to produce high quality approved bean seed.  The NGO conducts various activities with 
smallholder farmers including extension services on various crop enterprises in the region, contract farming with 
bean seed producers and provision of credit (both in kind and cash) during the cropping season.  
5 MAMIDECOT refers to Masaka Microfinance Development Cooperative Trust Limited. It is a microfinance 
institution that extends agricultural financial and extension services to smallholder farmer in the region. 
6 NAADS refers to the National Agricultural Advisory Services which used to be a government extension services 
program. It has since mid-2017 metamorphosed to Operation Wealth Creation (OWC) which is mandated to 




Study findings (Table 2-3) are mixed. The association between anticipated social and 
material benefits and participation in different stages of the research process supported our 
hypothesis across stages, while anticipated economic benefits supported our hypothesis for 
all but participation in the training stage. Results indicate that farmers’ participation in the 
planning stage of the research process was associated with their anticipated social and 
material benefits and economic benefits, respectively. Farmers who had higher levels of 
anticipated social and material benefits were more likely to have a high level of participation 
in the planning stage (OR = 1.495). Similarly, farmers with higher levels of anticipated 
economic benefits were more likely to have a high level of participation in the planning stage 
(OR = 1.222). The resulting model significantly fit the data (χ2 = 15.443, df=2, r=£ 0.001). 
Table 2-3 Logistic regression of participation stages of the research process with anticipated 
benefits 
Dependent variable Independent variables Odds Ratio 
Participation in IP planning
1, a
 Anticipated social and material benefits 1.495*** 
  (0.180) 
 Anticipated economic benefits  1.222* 
  (0.114) 
Participation in trainings Anticipated social and material benefits 1.609*** 
  (0.124) 
 Anticipated economic benefits  1.194 
  (0.123) 
Participation M&E Anticipated social and material benefits 1.813*** 
  (0.595) 
 Anticipated economic benefits  1.330** 
  (0.285) 
Participation in Finance/marketing Anticipated social and material benefits 1.513*** 
  (0.414) 
 Anticipated economic benefits  1.284** 
  (0.250) 
Note: Dependent variable is participation in different stages of the research process (0 = low 





Regarding farmers’ participation in trainings, the selected variables fit the model well 
(χ2 = 16.943, df=2, r=£ 0.001). Our results indicate that anticipated social and material 
benefits were associated with participation in trainings. Farmers who had higher levels of 
anticipated social and material benefits were more likely to participate in the trainings stage 
of the research process (OR = 1.609). Also, farmers with higher anticipated social and 
material benefits, and higher anticipated economic benefits were 1.813 and 1.330 times more 
likely to participate in monitoring and evaluation stage of the research process, respectively. 
The model’s goodness of fit was significant (χ2 = 28.614, df=2, r=£ 0.001). Similarly, we 
found that farmers with higher anticipated social and material benefits and higher anticipated 
economic benefits were 1.513 and 1.284 times more likely to participate in the 
finance/marketing stage of the research process compared to those low anticipated benefits, 
respectively. The selected variables fit the model well (χ2 = 17.686, df=2, r=£ 0.001). 
Contrary to our hypothesis, study findings revealed that anticipated economic benefits 
did not affect farmers’ participation in the trainings stage. Overall, anticipated social and 
economic benefits had greater influence on farmers’ participation at different stages of the 
research process compared to economic benefits. Highest effect of social and economic 
benefits on participation was during the monitoring and evaluation stage (OR= 1.813).  
Relationship between farmers’ participation in different stages of the research process and 
social capital 
Tables 2-4 and 2-5 summarize findings of association between farmers’ participation 
in different stages of the research process and social capital dimensions. The results indicate 
that there was a statistically significant relationship between farmers’ participation in 




a moderate, positive correlation between farmers’ participation in the planning stage and 
network size (d = 0.51, ρ <0.001). In addition, we found positive but weaker relationships 
between farmers’ participation in training (d = 0.15, ρ <0.05) and M&E (d = 0.21, ρ <0.001) 
stages of the research process and network size, respectively. 
Regarding our second hypothesis our findings indicate mixed results. While we hypothesized 
that farmers’ higher interaction with IP actors that reside outside their villages is significantly 
associated with participation in different stages of the research process, farmers’ interaction 
with actors that reside both within and outside their villages are important. In support of our 
hypothesis, farmers’ interaction with IP actors residing outside the village, there were less 
strong positive relationships between farmers’ participation in training (τ = 0.02, ρ <0.05); 
M&E (τ = 0.04, ρ <0.001) stages of the research process and interaction with IP actors 
residing outside the village (Table 2-5), respectively. Contrary to our hypothesis, we found a 
strong positive relationship between farmers’ participation in the planning stage and 
interaction with IP actors who reside in their same village (τ = 0.81, ρ <0.001).  
Similarly, we find mixed results for our third hypothesis regarding farmers’ 
interaction with extension agents (Table 2-5). Regarding contact with extension agents, 
results were in support of our hypothesis that farmers’ higher contact with extension agents is 
positively and significantly associated with their participation in the different stages of the 
research process. Specifically, the results indicate that there was a less strong relationship 
between farmers’ participation in planning stage and contact with extension (τ = 0.13, ρ 
<0.001). Also, there was a less strong positive relationship between farmers’ participation in 




Table 2-4 Somers’ d measure of association between farmers’ participation in the different stages of the research process and 
social network size (n=324) 
  Network size  
Stages of the research 
process Planning Training M&E Finance and marketing 




Planning 0.505 0.00***       
Training   0.148 0.04**     
M&E     0.210 0.00***   
Finance/Marketing       0.045 0.44 
Note: *** ρ <0.01, ** ρ <0.05, * ρ <0.10 
 
Table 2-5. Goodman and Kruskal tau (τ) measure of association for farmers’ participation in the different stages of the 
research process with network proximity and network composition (n=324) 
   Social capital - dimensions   
Stages of the 
research process 
Network proximity - 
within the village 
Network proximity - 





– extension agent 
 Value (τ) ρ-value Value (τ) ρ-value Value (τ) ρ-value Value (τ) ρ-value 
Planning 0.81 0.000*** 0.05 0.00*** 0.11 0.00*** 0.13 0.00*** 
Training 0.01 0.53 0.02 0.02** 0.00 0.89 0.02 0.01*** 
M&E 0.00 0.60 0.04 0.00*** 0.01 0.07* 0.03 0.00*** 
Finance/Marketing 0.02 0.46 0.02 0.45 0.00 0.79 0.00 0.94 





Relatedly, we found a less strong and positive relationship between farmers’ 
participation in the M&E stage and contact with extension agents (τ = 0.03, ρ <0.001). 
However, we found no significant relationship between farmers’ participation in the 
finance/marketing stage of the innovation process and any of the social capital dimensions. 
Further, our findings showed evidence of results that are contrary to our third hypothesis. We 
found a positive relationship between farmers’ contact by fellow farmers and participation in 
the research process. Specifically, there was a less strong positive relationship between 
farmers’ participation in the planning stage of the research process and contact with fellow 
farmers (τ = 0.11, ρ <0.001). Also, we found a less strong positive relationship between 
farmers’ participation in the M&E stage of the research process and contact with fellow 
farmers (τ = 0.07, ρ <0.05). 
Discussion of Results 
Considering factors influencing smallholder farmers to participate in four stages of 
the research for development project, logistic regression analyses indicated that anticipated 
social and material benefits significantly affected farmers’ participation across stages. These 
results highlight two important aspects. First, smallholder farmers are most likely to 
participate in innovations with a direct impact on their livelihoods. The expectation of 
receiving material benefits such as seed and farm inputs played a critical role in stimulating 
their participation. This finding is in line with empirical evidence by Mulema and Mazur 
(2015) who found that farmers’ active and sustained participation in IPs was primarily based 
on their realization of short-term benefits that were material in nature. Secondly, factor 
analysis output (Table 2-2) shows that invitation from fellow farmers and attaining social 




factor. This underscores the significance of social networks in fostering social inclusion, 
mobilization and empowerment among farmers and therefore, participation. In line with this 
finding is a recent study by Mulema et al. (2019) which  found that farmer membership in 
research groups (a proxy indicator of social capital) enables farmers, especially women, to 
mobilize social capital that is important for accessing resources such as farm inputs and 
knowledge. 
Economic benefits in the form of access to better input and produce markets, access 
to better prices for farm produce and access to seed for high yielding varieties motivated 
farmers to participate in all stages of the research process except attending trainings on 
improved bean production. This finding seems to highlight the types of market related 
constraints faced by farmers in this region. It may also imply that farmers in the region are 
market oriented and are seeking avenues that could help link them to better market 
opportunities.  
The moderately strong and significant relationship between farmers’ participation 
during the planning stage of the research process and network size may be attributed to the 
design of IPs. An IP is a multi-stakeholder participatory forum which promotes integration of 
knowledge from various stakeholders through joint decision-making (Schut, Cadilhon, et al. 
2016). This results in awareness creation among IP actors about the significance of their 
interdependence and the continued need of collaboration to address their constraints (Neef 
and Neubert 2011), hence resulting mobilization of several actors.  
Similarly, the significant association between farmers’ participation in trainings in 
improved agronomic practices and network size may be associated with the nature of an IP as 




stakeholders along the value chain that would otherwise be difficult for resource- constrained 
farmers to access by themselves. Among these are extension agents and researchers who 
promote new knowledge and innovations required to improve farmers’ farm production and 
productivity. In this particular case, the IP was comprised of various extension service 
providers (extension agents from the NGO, government program and researchers) with 
different levels of technical expertise and resources that facilitated farmers’ social interaction 
and learning during trainings, hence increasing their participation.  
As farmers participate in experimenting, adapting and evaluating various technologies 
through farmer-managed field trials and field days, it strengthens their abilities to 
continuously learn, creates a sense of ownership of the research process (Mulema et al. 2019) 
and the realization that their ability to achieve their desired objectives is contingent on having 
a large network support system and collaboration with multiple contacts. 
Regarding network proximity, there is a very strong positive and significant 
relationship between farmers’ participation in the planning stage and interaction with IP 
actors living in the same village. This is indicative of the significant role that IPs play in 
fostering inclusive innovation through the use of a bottom-up approach in identifying and 
prioritizing key production constraints and opportunities. This results in addressing needs 
relevant to various stakeholders and creating a sense of ownership of the research process. 
Similar to our findings, Schut et al. (2016) recently found that when IPs follow a demand-
driven collaborative process, they develop innovations that are locally adapted, economically 
feasible for farmers and socially acceptable.  
The significant relationship between farmers’ participation in various stages of the 




primarily attributed to the strength of weak ties reflecting vertical networks that were 
facilitated and enhanced by the nature of IP implementation.  IPs are implemented based on 
the premise that agricultural knowledge and information required to enhance innovations 
comes from multiple stakeholders whose involvement in the research process through 
interactive learning and joint actions contributes to development and use of appropriate 
technologies (Fatunbi et al. 2016). In doing so, the IP is essentially forming vertical networks 
that link farmers to various partners residing outside the village—a key dimension of social 
capital that is considered to be vital for agricultural growth and development.  
In relation to network composition, our study found that there is a significant 
relationship between farmers’ participation in the planning, M&E stages and their interaction 
with fellow farmers. This phenomenon may be attributed to the mode of operation of the 
bean IP. Identification of the major constraints related to bean production and marketing 
involves a bottom-up approach in which farmers first convene within their groups during the 
planning phase to identify such challenges and relay them to the IP through their farmer 
representatives. During the M&E stage, farmers are actively involved in establishment and 
operation of farmer-managed demonstration plots and field days -- all avenues that enhance 
social learning, reflection and joint action (Lundy et al. 2013). 
Significant relationships between farmers’ participation in all research stages except 
finance/marketing and their interactions with extension agents reflects farmers’ increased 
need for new knowledge and information, interactive learning and the likelihood of 
experimentation with new technologies. Similar to our findings, a recent study about factors 
that influence farmers’ participation in the research study, Mulema et al. (2019), found that 




women farmers’ participation in the identification and prioritization of problem and M&E 
stages.  
Conclusion 
This study examined how farmers’ anticipated benefits from joining an IP influence 
their ability to participate in an agricultural innovation process. We used factor analysis to 
show the dimensions of anticipated benefits that motivate farmers to join and participate in 
four stages of the research process. The dimension of anticipated social and material benefits 
was the main incentive motivating farmers and accounted for 45 percent of the variation in 
motivation. Anticipated economic benefits accounted for 11 percent. This implies that 
farmers’ participation in the research process is primarily driven by their desire to address 
their immediate livelihood needs and strengthen of their social relations. Social exchange 
theory highlights the iterative nature of social relations which are enhanced by the social 
capital among the parties involved in the exchange process. Successful and sustained 
participation of farmers in the research process within an IP network structure will depend on 
the extent to which IPs help to address their livelihood needs. Further, motivation to engage 
in an exchange process is a key element in social exchange theory. In this study, factor 
analysis enabled us to identify to key dimensions of farmers’ motivation to participate in an 
IP, all of which were significant predictors. This indicates that social exchange theory is a 
good fit for understanding farmer participation in multistakeholder IPs. 
From an agricultural innovation systems perspective, our study clearly indicates that 
social capital plays a critical role in facilitating farmers’ participation in an agricultural 




stakeholders in agricultural value chains, thereby enabling farmers to improve their 
livelihoods.  
The significance of network size, interaction with factors outside the village, and 
extension agents underscores the need for conveners of participatory multistakeholder 
initiatives to not only focus on the numbers of actors who may be brought together to address 
farming constraints, but also the type of actors. Extension agents are a major IP actor that is 
critical in influencing smallholder farmers’ participation in the agricultural innovation 
process. Therefore, conveners of participatory approaches aimed at fostering economic 
development through agricultural innovations should strengthen extension services and 
delivery systems. Using Lin’s (1999; 2000) theory of social networks to operationalize social 
capital, this paper confirms an underlying tenet of the theory—the purposive action of 
individuals to mobilize resources through their membership in a network. Farmers were 
primarily motivated to join the IP (a network of multiple stakeholders) in anticipation of 
social and material benefits (purposive goals).  
Significance of the relationship between farmers’ participation in the planning stage 
of the research process and farmers’ interaction with fellow farmers underscores the 
increased need for integrating their local knowledge and inputs in the decision-making 
processes which shape their decision to participate in subsequent stages and is one approach 
to their empowerment. Mulema et al. (2019), highlight the importance of involvement of 
farmers during the joint identification stage of research problems [and opportunities] when 
profound negotiations of stakeholders’ interests occur. Failure to involve farmers at this stage 
could result in developing of innovations that are not socially, culturally and economically 
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CHAPTER 3.    FACTORS INFLUENCING SMALLHOLDER FARMERS’ ACCESS 
TO RESOURCES IN AN INNOVATION PLATFORM: THE MASAKA BEAN 
INNOVATION PLATFORM, CENTRAL UGANDA 
Abstract 
This study builds on research about the emerging significance of innovation platforms 
(IPs) in agricultural research for development to effectively identify and address specific 
challenges faced by smallholder farmers along commodity value chains. Using cross-
sectional data from a sample of 324 households, we explore the association between farmers’ 
participation in different stages of a research process, social capital and access to farm inputs 
and marketing information. We find that farmers’ participation in all stages is associated with 
higher access to farm inputs. However, only participation for planning and for training across 
all three types of social networks were significant regarding access to market information. 
The other results were mixed. Farmers interacting with a larger network of IP actors during 
the research process have higher access to marketing information. Interaction with IP actors 
who reside within the same villages as the farmers, as well as those who reside outside their 
villages, is related to higher access to farm inputs but not to marketing information. Further, 
farmers’ contact with fellow farmers during the research process is positively associated with 
higher access to farm inputs but not marketing information.  In contrast, contact with 
extension agents is associated with higher access marketing information but not with farm 
inputs.  
Introduction  
Agriculture is the mainstay of Uganda’s economy and a major livelihood source for 




product, and employs about 67% of the labor force (Feed the Future 2019). However, 
smallholder farmers within the country, like many parts sub-Saharan Africa (SSA), are faced 
with numerous challenges that limit their ability to adopt agricultural innovations such as 
integrated soil fertility management (ISFM) practices and technologies. Among the leading 
constraints are dysfunctional market infrastructure for agro-inputs and farm produce, and 
inadequate access to extension services including access to marketing information (Schut et 
al. 2016; Vanlauwe et al. 2017). 
Farmers require certain services such as input supplies (seed, fertilizers), market 
information (prices of inputs and produce) from other value chain actors and support 
organizations to effectively adopt most of the ISFM practices and technologies, especially 
those that are knowledge-and capital-intensive. Many smallholder farmers are faced with 
market challenges of high transaction costs, market information asymmetry and prevalent 
market imperfections for both input and produce markets due to poor underlying policies and 
institutional failures (de Janvry, Fafchamps, and Sadoulet 1991; Shiferaw et al. 2009). The 
market-oriented reforms and liberalization from the structural adjustment programs by the 
World Bank and International Monetary Fund in the early 1980s through the late 1990s 
presumed that withdrawal of public funded agricultural research and extension services 
would induce significant private sector entry into the marketing system, and lead to more 
competitive and efficient markets (Bagamba 2007). However, this institutional expectation 
has not been realized. Rather, it left an institutional void that the private sector has failed to 
fill (Shiferaw, Hellin, and Muricho 2011). SSA countries continue to experience a rise in 
prices of agricultural products which undermine agricultural investment by the resource poor 




varieties has been developed, availability and marketability of such varieties is very low due 
to high prices, weak seed production and distribution systems and poor implementation of 
seed policies to ensure quality control (Louwaars and Boef 2012; Sibiko et al. 2013).  
As a consequence, there is growing interest in the promotion of multistakeholder 
innovation platforms as drivers to addressing institutional constraints and, subsequently, 
improving smallholder farmers’ access to agricultural resources required to foster innovation 
(Schut et al. 2016; Vanlauwe et al. 2014) An innovation platform (IP) is a network consisting 
of multiple interdependent actors with different backgrounds and interests. They convene 
through collaborative and interactive learning processes to jointly diagnose constraints to 
agricultural production and productivity and identify opportunities, design, implement, and 
monitor innovations developed to deal with these problems (Schut et al. 2016). Principal 
actors in an agricultural IP include farmers, researchers, extension agents, policy makers, 
non-governmental organizations (NGOs) and the private sector, buyers, traders and input 
dealers. Through active participation in IPs, farmers are able to form coalitions and mobilize 
resources required to improve their ability to adopt agricultural innovations. Construction of 
such networks reflects both theory and research that recognize social capital as a valuable 
asset upon which individuals draw to solve problems in their daily lives (Obaa and Mazur 
2017; Small 2009).  
While several studies acknowledge IPs as an important tool that could be used to 
enhance farmers’ access to key productive resources required to foster adoption of 
agricultural innovations in SSA (Fatunbi et al. 2017; Maru et al. 2016; Schut et al. 2016), 
evidence to support this debate is still limited, particularly within the context of Uganda. In 




farmers’ access to resources for agricultural innovation are confined to a single productive 
resource such as fertilizers (Croppenstedt, Demeke, and Meschi 2003) and improved seed 
(Sibiko et al. 2013). Only a few studies have examined factors influencing farmers’ access to 
a bundle of resources (such as Obaa and Mazur 2017; Shiferaw et al. 2015). However, little 
has been done within the context of an IP to understand how IPs as social network structures 
comprised of multiple stakeholders may contribute to smallholder farmers’ access to 
resources (farm inputs, marketing information) required to improve adoption of agricultural 
innovations.  
The purpose of this article is to examine how farmers’ participation in different stages 
of a research process and social capital influence their access to farm inputs (seed, mineral 
fertilizers and herbicides), and marketing information. By addressing this question, this paper 
can advance our understanding of how IPs facilitate smallholder farmers’ access to key 
productive resources required to enhance their adoption of agricultural innovations, 
particularly ISFM. In addition, the paper provides some insights about the specific role of 
social capital in leveraging resources among resource-constrained smallholder farmers. 
Brief Overview 
Integrated soil fertility management paradigm 
ISFM is a framework adapted to boost crop productivity in SSA. Vanlauwe et al. 
(2010:19) define ISFM as a set of soil fertility management practices that necessarily include 
judicious use of mineral fertilizers (such as Urea, NPK, DAP), organic soil amendments (for 
example, animal manure, green manure, mulch) and improved germplasm, combined with 
knowledge about how to adapt these practices to local conditions to maximize agronomic use 




The aim is to improve smallholder farmers’ livelihoods through a profitable, socially 
just, nutrient dense and resilient farming system that will enable farmers to meet the 
challenges of climate change and increased incidences of pests and disease epidemics. 
However, farmers’ uptake of ISFM practices and technologies is to large extent dependent on 
the availability of an enabling environment in terms of improved farmers’ access to resources 
particularly, improved germplasm, fertilizers, and marketing information.  
Smallholder farmers’ participation in agricultural research activities 
The significance of smallholder farmers’ participation in agricultural research and 
development has been widely recognized (Ashby and Lilja n.d.; Chambers 1983; FARA 
2007; Pretty 1995). However, defining what is meant by the term ‘participation’ remains a 
challenge (Oakley and Marsden 1984:18). Pretty (1995) argues that there are two 
overlapping schools of thought and practice regarding participation. The first considers 
participation to be a means of increasing efficiency with the central premise being that when 
individuals are involved, they are more likely to agree and support such a new initiative. The 
second argues that participation is a fundamental right, with the main aim being to initiate 
mobilization of actors for collective action, empowerment and institution building.  
However, in many development projects – including research projects for 
development – participation is a conflation of both efficiency and empowerment—meeting 
planned outcomes/targets, through active engagement in collaborative actions with the 
intended beneficiaries. As such, active participation of beneficiaries in the development 
process is in itself empowerment (Cleaver 1999). Given this overlap, we define participation 




financing/marketing processes of agricultural innovations that can enhance their adoption of 
such technologies.  
Vanlauwe et al. (2017) argue that agricultural research can only make realistic 
contributions to agricultural productivity if conducted in close collaboration with farmers 
under their own managed fields and allows integration of their feedback in the research 
process. However, participatory research alone cannot guarantee uptake of agricultural 
innovations. For the latter to happen, there is need for an enabling environment in terms of 
functioning institutions such as input supply systems, produce markets, extension and market 
information (Shiferaw et al. 2011; Vanlauwe et al. 2017). Multistakeholder IPs have been 
identified as an important tool that may be used to address smallholder farmers’ institutional 
constraints that  limit their ability to adopt agricultural innovations in SSA (Fatunbi et al. 
2017; Maru et al. 2016; Schut et al. 2016). IPs bring together multiple interdependent 
stakeholders, including private sector partners to jointly diagnose challenges to smallholder 
farmers’ production, identify available solutions and opportunities, and engage in 
collaborative action to address the challenges (Adekunle and Fatunbi 2012).  
Most of the existing literature about IPs focuses on their functioning (Cadilhon 2013; 
Fatunbi et al. 2016; Kilelu et al. 2013), and how the quality of facilitation in an IP fosters 
stakeholder participation (Klerkx, Aarts, and Leeuwis 2010; Klerkx, Hall, and Leeuwis 2009; 
Klerkx, van Mierlo, and Leeuwis 2012; Schut et al. 2016). Only a few studies have provided 
an insight about IPs as social structures that can facilitate smallholder farmers to adopt 
agricultural innovations (Pamuk and van Rijn 2018; van Rijn, Bulte, and Adekunle 2012; van 
Rijn, Nkonya, and Adekunle 2015). While significant overall, these studies provide limited 




Social capital  
The concept of social capital has gained wide attention among scholars in different 
disciplines. While the origins of social capital can be traced to Emile Durkheim and Karl 
Marx, contemporary development, analysis and use of this concept is tied to scholarly work 
by Putnam (1993), Coleman (1988) and Bourdieu (1986). Putnam defines social capital as 
features of social organization, such as networks, norms, and trust that foster collective action 
among community members for mutual benefit.  
Bourdieu (1986:248) defines social capital as “the aggregate of actual or potential 
resources which are linked with possession of a durable network of more or less 
institutionalized relationships of mutual acquaintance or recognition.” Bourdieu conceives of 
social capital as an individual attribute that depends on two key elements – the size of the 
network of social connections which an individual can effectively utilize to claim access to 
resources possessed by his/her acquaintances in the network, and the quality and amount of 
such resources (economic, cultural capital). Despite the differences in conceptualization, all 
the definitions recognize that social capital encompasses resources embedded within social 
relations and interactions which facilitate mutually beneficial collective action(s) among 
actors by virtue of their membership in a social network or other social structures (Portes 
1998). 
A major debate in present-day literature on social capital relates to the way in which 
it should be defined and measured as a concept (Flora and Flora 2008; Lin 1999, 2008; 
Woolcock and Narayan 2000). The main contention is whether social capital should be 
considered in terms of an individual’s network (Lin 1999, 2008; Portes 1998) or as a group 




social capital as an attribute of a group/community define the concept in terms of social 
cohesion – the extent to which resources exist and are available to members of a tightly knit 
community (Kawachi 2006). Focus is on the extent of closeness and solidarity within and 
among groups/communities. In contrast, adherents of social capital as an individual’s 
network define the concept in terms of resources embedded within an individual’s social ties 
(Lin 1999). Central to this approach is understanding how individuals invest in social 
relations, and how they access embedded resources within such relations to generate a benefit 
(Lin 1999; Portes 1998). This study proposes to adopt the latter approach as conceptualized 
by Lin (1999) because “divorced from its roots in individual interactions and networking, 
social capital becomes merely another trendy term to employ or deploy in the broad context 
of improving or building integration and solidarity” (p. 33). Using this approach enables one 
to understand the ties among actors and their implications regarding resource exchange and 
livelihood outcomes (Wasserman and Faust 1994). Realization of the significance of social 
networks in rural development has recently increased the use of network-based approaches 
(including the use of innovation platforms) to promote development (Uphoff 2000), and to 
facilitate the adoption of agricultural technologies and practices in developing countries (van 
Rijn et al. 2012, 2015). 
According to Lin (1999, 2008), social capital refers to those resources embedded 
within an individual’s social structure which can be accessed and/or mobilized through their 
membership in such a network. It consists of three key ingredients: (1) the pool of resources 
which are embedded within the social network structure; (2) individual accessibility to such 
social resources; and (3) purposive action in the mobilization of such resources by the 




of resources available to the actor within the network, while mobilization reflects an actor’s 
actual use of specific social ties for a given objective in production (Lin 2008; Pena-López 
and Sánchez-Santos 2017:1). 
Access to socially embedded resources within networks improves an individual’s 
attainment of personal goals that are both instrumental and expressive in nature (Lin 1999; 
Pena-López and Sánchez-Santos 2017). Expressive goals involve maintaining possession of 
resources (Lin 1999). Instrumental goals, the primary focus of this paper, involve gaining 
additional resources and/or those not currently possessed by an individual (such as access to 
information and agricultural inputs). Often, smallholder farmers in most developing countries 
decide to join and actively engage in social networks due to lack of adequate resources of 
their own for improving their livelihood outcome.  
To identify and examine the instrumental outcomes resulting from structural 
networks, Lin (1999, 2008) focuses on the structural attributes of networks such as size, 
composition and proximity through which individuals access the embedded resources for the 
purpose of attaining their set goals. Embedded within network composition and proximity 
features is the element of social ties. Social ties are the specific types of social relations 
among actors which may be strong or weak, based on the degree of homogenity among 
actors, and may be horizontal or vertical in nature (Granovetter 1973; Malual and Mazur 
2017; Sseguya et al. 2017). Strong social ties are the social relations that exist within 
homogenous groups in terms of their shared social identity such as ethnicity, social status, 
kinship, gender and location, and are based on trust and shared moral values that are 




unity among individuals and help maintain social cohesion and support, thus establishing 
bonding relationships among actors (Lin 2008).  
Weak ties are social relations between acquaintances (Granovetter 1973). Such 
relations involve actors who are dissimilar with respect to their social identity (Villalonga-
Olives and Kawachi 2015). Weak ties could be horizontal in nature, involving collaborations 
with groups from neighboring villages which might have different (bridging) views, 
experiences and practices (van Rijn et al. 2015; Sseguya et al. 2017) or could be vertical 
(linking) based on hierarchical positions resulting from differences in resources, status and 
power (Álvarez and Romaní 2017).  
Both strong and weak ties play important roles regarding smallholder farmers’ access 
to resources and their participation behavior. However, some studies have suggested that not 
all is benign with strong social ties (Portes 1998; Woolcock 1998). Strong bonding ties tend 
to exclude certain categories of individuals, particularly women, from access to resources 
(Woolcock and Narayan, 2000), thereby reducing their innovation capacity.  
Link between farmer participation in the research process, social capital and resources 
access 
Social exchange theory suggests that continued exchange of goods between actors in 
an exchange process fosters development of social network relations held together by mutual 
expectations of benefits (Blau 1964). Social capital thus becomes a major factor in 
facilitating individuals’ ability to secure benefits and the quality of the exchange process.  
In the context of IPs, farmers’ varied levels of social capital regarding the extent to 
which they engage in social learning within their groups and villages and between villages, 




have different ways in which they influence each farmer’s level of participation in IP 
activities, and the type of resources accessed. 
Empirical studies suggest that participation in different stages of the research process 
improves their access to resources. For example, Teno and Cadilhon (2016) recently found 
that farmers’ interaction with other IP actors, particularly the traders during IP planning 
meetings enabled them access marketing information regarding which crops they could grow 
prior to planting time which reduced farmers’ uncertainty of the market for their produce. In 
addition, the study showed that farmers’ interaction with government officials from the 
Ministry of Agriculture in Burkina Faso during planning meetings enabled them to access 
improved seed which enabled them to attain better crop yields. In Zimbabwe, Gwandu et al. 
(2014) found that farmers’ participation in learning-based meetings, field days and field 
demonstrations enabled them to access information and knowledge about ISFM through 
interpersonal interactions with fellow farmers and extension agents. In Uganda, Wilkus et al. 
(2017) found that farmers’ involvement in a participatory varietal selection research program 
and in seed markets increased the likelihood of farmers to access improved seed varieties.  
Other empirical studies have found that farmers’ participation in both informal and 
formal networks (such as IPs) enable them to interact among themselves and with external 
actors such as extension agents, researchers, and the private sector. They thereby establish 
linkages that facilitate cooperation among actors to attain mutual benefits such as reduction 
of transaction costs related to access to information (Wossen, Berger,and Di Falco 2015).  
A recent meta-analysis of studies conducted about IPs from SSA suggests that  IPs 
help to directly link farmers to market opportunities, thus enabling them to access marketing 




negotiating favorable input prices (Maru et al. 2016). Using empirical data from multiple 
African countries, van Rijn et al. (2012) found that farmers’ participation in networks beyond 
the local village enables them to access knowledge and other productive resources, thereby 
improving adoption of agricultural innovations. Relatedly, Mponela, Kassie, and Tamene 
(2018) found that farmers’ contact with extension agents and service providers allowed them 
to access technical information required to apply fertilizers on their fields. The same study 
found that geographical proximity in terms of distance from the nearest input market 
influenced farmers’ access to inputs, particularly inorganic fertilizers. Farmers who were 
within one kilometer of the nearest input market were able to obtain timely access and apply 
fertilizers in their fields. 
Obaa and Mazur (2017) found that smallholders’ social network composition in terms 
of networks with close relatives was significant in influencing access to productive resources 
(land, labor, technical and marketing information, and credit) among households in formerly 
displaced camps of Northern Uganda. Contrary to these findings, another study in the same 
region by Malual and Mazur (2017) found that farmers’ networks involving actors beyond 
their relatives was significant and were part of a good coping strategy that households used to 
mobilize and access credit during the post-conflict period.  
In Malawi, Makate and Mango (2017) investigated how participation in IP activities 
influences smallholder farmers’ access to resources to achieve their livelihood outcomes 
including adoption of soil fertility management practices. Study findings revealed that 
smallholder participation in the IP improved their access to input and output markets through 




Evidence from existing literature suggests that farmers’ participation in different 
stages of the research process influences their access to resources. In addition, the literature 
indicates that smallholder farmers’ social capital in terms of their interactions with fellow 
farmers and other actors along the value chain increases their access to productive resources. 
Focusing on IPs as a social structure, we broaden the debate about the role of social capital in 
facilitating resource access by applying a social network approach to determine how 
variations in network size, network proximity and network composition, each contribute to 
the ability of smallholder farmers to mobilize and access resources from IP actors.  
We hypothesize that: (1) Farmers’ participation at each stage of the research process 
(planning, trainings, monitoring and evaluation, and finance/marketing) predicts higher levels 
of access to farm inputs and marketing information; and (2) Larger network size, higher 
interaction with IP actors who reside outside their villages, and more contact with extension 
agents during the research process results in higher access to farm inputs and marketing 
information). 
Materials and Methods 
Context of the study area  
The study was conducted in Uganda among smallholder bean farmers of the Masaka 
bean innovation platform living in the sub-counties of Mukungwe, Kabonera and 
Kyanamuka in Masaka district and Lwankoni sub-county in Rakai district, respectively. The 
Masaka bean IP was established with the support of a USAID-funded Feed the Future 
Legume Innovation Lab research for development project implemented during 2014-2017. 
The project was based on the premise that addressing soil-related constraints requires not 




enhancing smallholder farmers’ capabilities in diagnosing and finding solutions to important 
yield constraints. The project’s goal was to promote sustainable widespread improvements in 
bean productivity and soil fertility through: (1) characterization of smallholder farmers’ 
agricultural innovations, current knowledge and practices, problem diagnosis and livelihood 
and risk management strategies; (2) development of models concerning farmer decision 
making; (3) development and validation of appropriate soil diagnostic and decision support 
aids, among others. 
Both Masaka and Rakai districts lie within the Lake Victoria Crescent agroecological 
zone of Uganda. The region is predominantly comprised of poor and exhausted ferralsols 
characterized by red-colored sandy clay loam texture. Agriculture is the main economic 
activity with the majority of the people practicing subsistence farming. Beans and maize are 
the main food crops, but they are increasingly emerging as cash crops behind coffee, passion 
fruits and pineapple. Livestock is an important livelihood component with cattle, pigs, 
chickens as the three most important livestock species. 
Sampling procedure 
A multi-stage sampling strategy was used to obtain the study’s sample from Masaka 
and Rakai. Sampling began with obtaining up-to-date lists of all bean farmers participating in 
the IP activities within each sub-county and parish using farmers’ group registers and group 
training attendance lists obtained from IP farmer groups’ chairpersons in liaison with two 
other group members for each farmers group, and the coordinator of the bean IP in each sub-
county. The focus was on current participants at the time of the survey since the study’s 
interest was to measure variation in participation, resource access and adoption of ISFM 




Following compilation of the sampling frame, a simple random sampling technique 
was then used to select 350 out of 630 farmers participating in the bean IP activities, 
beginning from a random starting point and at a fixed interval for every respondent selected 
in each bean farmers group. Of the 350 farmers selected, 175 were from Masaka district and 
175 from Rakai district. It is important to note that while three of the four sub-counties 
(Mukungwe, Kabonera and Kyanamukaka) were in Masaka district and only one (Lwankoni) 
in Rakai district, overall, the number of bean farmers under the bean IP in Lwankoni sub-
county was approximately equal to those in all the other three sub-counties of Masaka district 
combined (that is, 305 in Masaka and 325 in Rakai districts respectively).Of the 350 farmers 
selected, interviews were completed with 324 (93%); 26 were not available during the period 
of the survey.  
Data collection 
Using a structured questionnaire, data were collected on: (1) factors that motivated 
bean farmers to join and participate in IP activities; (2) a check list of IP activities in which 
farmers participated during the last two bean cropping seasons of the 2017/18 agricultural 
calendar (Season A: August-December 2017; Season B: mid-January-May 2018); (3) 
characteristics of their social networks when accessing different productive resources (farm 
inputs, marketing information and technical information). The survey questionnaire was 
pretested in Masaka district with 25 respondents. Issues addressed included ambiguous 
questions and words that seemed confusing to the respondents. The final survey 




Measurement of variables 
Dependent variable 
Resources access was determined by asking whether or not a respondent or any 
member of their household received any one of the following resources: (1) farm inputs 
(seed, fertilizers, poultry manure) and (2) marketing information (price of bean grain, price of 
bean seed, and price of fertilizers). We then created an index score ranging from 0-3 for each 
of the two respective resource categories. However, since the focus of this study was on 
examining how participation in the research process and social capital influence access to 
resources among smallholder farmers who have potential access to the resources in the IP, 
we conducted a sub-analysis of the farmers who had access to farm inputs and marketing 
information from their IP network. A total of 209 respondents reported to have accessed farm 
inputs from the IP. Of these, 104 farmers had accessed only one type, 42 accessed two types, 
and 63 accessed three types of farm inputs, respectively. However, due to low frequencies, 
we combined farmers who accessed two and three types of farm inputs into one category to 
create a dichotomous variable for farm inputs access (1 = ‘low access’ for 1 type of inputs 
and 2 = ‘high access’ for 2-3 types of inputs). In relation to marketing information; 300 
farmers reported to have accessed marketing information; of these, 47 had received only one 
type of marketing information, 35 two types and 218 three types of marketing information 
respectively. Similar to access to farm inputs, we were interested to examine how 
participation in the different stages of the research process and social capital dimension 
influenced marketing information access among those who had received it as a result of 




access, we developed a dichotomous variable (1 = ‘low access’ for 1-2 types of marketing 
information and 2 = ‘High access’ for three types of market information) respectively. 
Independent variables 
Participation in agricultural research stages – the study adapted the ‘stages of an 
agricultural research process as suggested by Ashby and Lilja (2004), and applied by 
Mulema et al. (2019), Olarinde et al. (2017), and conceptualized the process as comprised of 
four stages: (1) IP planning; (2) training in improved bean production; (3) monitoring and 
evaluation (M&E); and (4) finance/marketing. Apart from training in improved agronomic 
practices, each of the remaining stages is comprised of various activities that form the basis 
of an index. IP planning consisted of three activities: (i) joint identification of activities, (ii) 
prioritization of activities during a particular bean cropping season, and (iii) attending season 
planning meetings for bean production. M&E included four field related interactive social 
learning activities: (i) hosting an on-farm demonstration field for testing ISFM practices and 
technologies, (ii) planting beans in rows, (iii) experimentation with new technologies – 
planting improved bean seed, applying mineral fertilizers (DAP and Urea), poultry manure, 
and planting beans in rows, and (iv) attending farmer-led demonstration field days. 
Financial/marketing included three activities: (i) collective marketing, (ii) contract farming 
and (iii) borrowing money for investment in improved bean production. Respondents were 
asked whether they participated in any of the 11 IP activities (coded as dummy variables with 
1 for yes and 0 otherwise) representing these four stages. However, due to low frequencies in 
our data, the indices of our variables generated were reduced to binary variables (low – 




Social capital was measured using three dimensions (network size, proximity and 
composition). ‘Network size’ refers to the total number of IP actors with whom a respondent 
interacted during the last two cropping seasons of 2017/18 to access a particular resource. 
Respondents were asked to name up to five people with whom they interacted to access each 
of the two resources –farm inputs and marketing information. Based on the responses, the 
score ranged from 0 to 3. However, given the very low frequencies of ‘network size’ for 
farmers who accessed farm inputs, we restricted its use to descriptive analysis only. 
‘Network proximity’ indicates whether an IP actor who interacted with the respondent 
resided in the same village (coded as 1) or lived outside the respondent’s village (coded as 2). 
Using this variable of network proximity, we developed two new dichotomous variables. For 
respondents who indicated that they had interacted with IP actors that reside in the same 
village were coded as ‘1’ and the rest coded as ‘0.’ Similarly, respondents who reported to 
have interacted with IP actors outside their villages were recoded as ‘1’ and the rest coded as 
‘0’ The purpose of recoding network proximity using this approach was to develop two 
quasi-independent variables which we could use to measure the two different but interlinked 
dimensions of proximity. ‘Network composition’ refers to the relationship between the 
respondent and the IP actor(s) with whom s/he interacted when accessing any of the four 
resources. This is akin to the strength of weak ties (Granovetter 1983). Specific categories of 
IP actors with whom farmers interacted included relatives, friends, neighbors, fellow farmer 
group members and extension agents (NGO, government and researchers).  
However, given the low frequencies among the various categories of IP actors when 
measuring network composition, we dichotomized them as ‘fellow farmers’ to represent 




represent researchers and all extension agent sub-categories. In addition, using the same 
approach as applied to network proximity, and for the same purpose, we developed two 
quasi-independent variables – fellow farmers coded as ‘1’ if the farmer reported to have 
contacted a fellow farmer and ‘0’ if otherwise. The same technique of recoding was done for 
all respondents who had reported to have contacted ‘extension agents’  
Data Analysis 
Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 25. 
Descriptive statistics (frequencies, means, median) were used to characterize respondents. 
Logistic regression was used first to examine the relationship between farmers’ participation 
in various stages of the research process; farmers’ network size, network proximity and 
network composition; and access to farm inputs, and marketing information, respectively. 
Distinct from linear regression where the value of an outcome (Y) is modelled using a linear 
predictor function X1 or several functions (Xn), in logistic regression models, we predict the 
probability of an outcome (Y) occurring given known values of X1 (or Xn). ρ values of 0.01, 
0.05 were used to identify statistical significance, as well as a less conservative p value 0.10 
for variables with data reduced into categories which decreased predicting power (Malual 
and Mazur 2017; Menard 2002).  
Results 
Descriptive findings 
Participation in trainings on improved bean production registered the highest number 
of farmers interacting with IP actors (85%), while participation in M&E registered the least 




having access to all three types of marketing information – prices about fertilizers, bean seed, 
and grain. A majority (64%) of the farmers accessed farm inputs, with 32% having low 
access, and 32% high access to farm inputs, respectively.  
Size of smallholder farmers’ network ranged between zero and three actors overall. 
Most farmers interacted with one IP actor when mobilizing/accessing resources from the IP 
network. Multiple response frequencies indicate that ‘fellow farmers’ and ‘CEDO7 
extension’ constitute the two IP actors with whom farmers primarily connected when 
mobilizing/accessing farm inputs and marketing information in the IP.  Other IP actors 
included researchers, MAMIDECOT8, NAADS9 extension, and input suppliers. Based on 
network proximity, farmers interacted primarily with actors who were located outside their 
villages to access farm inputs but depended mostly on fellow farmers to access marketing 
information.  
Relationship between participation in different stages of the research process, social 
networks and access to farm inputs.  
Tables 3-1 to 3-4 present results from binary logistic regression. The four tables 
present data that permits examination of the influence of participation in different stages of 
the research process on access to farm inputs. In addition, we separate the dimensions of 
social networks in each table because of high correlations among them. Table 3-1 shows 
                                               
7 CEDO—Community Enterprises Development organization is a non-government organization working with 
smallholder farmers to produce high quality approved bean seed.  The NGO conducts various activities with 
smallholder farmers, including extension services on various crop enterprises in the region, contract farming with 
bean seed producers and provision of credit (both in kind and cash) during the cropping season.  
8 MAMIDECOT refers to Masaka Microfinance Development Cooperative Trust Limited. It is a microfinance 
institution that extends agricultural financial and extension services to smallholder farmer in the region. 
9 NAADS refers to the National Agricultural Advisory Services which used to be a government extension services 
program. It has since mid-2017 been transformed into Operation Wealth Creation (OWC) which is mandated to 




participation in planning as a measure of participation in the research process, while Tables 
3-2, 3-3, and 3-4 correspond to three additional stages: trainings on improved agronomic 
practices for bean production, M&E, and finance/marketing, respectively. We could not run 
in one logistic regression model all variables of participation in different stages of the 
research due to multicollinearity. The same was true for the social capital dimensions.  Only 
results for Odds Ratios (OR) that are statistically significant at ρ ≤ 0.01, 0.05 and 0.10, 
respectively, are discussed. 
The level of significance for all but participation in finance/marketing ranges between 
ρ ≤ 0.01 and 0.05, and the OR for the majority of the coefficients lies between 2 and 3 except 
for participation in M&E (Table 3-3).  
Consistent with our first hypothesis, study findings indicate that farmers’ 
participation in each stage of the research process is associated with access to farm inputs. 
Farmers who participated in the planning (Table 3-1), trainings (Table 3-2), M&E (Table 3-
3) and finance/marketing (Table 3-4) stages of the research process were more likely to have 
higher access to farm inputs. Highest association between participation in the different stages 
of the research process and high access to farm inputs was during the planning (Table 3-1) 





Table 3-1 Binary logistic regression for participation in the planning stage of the research 
process, social capital dimensions and access to farm inputs (n=209) 
Based 
on 
network proximity (Table 3-2), level of significance for all proximity coefficients lie between 
ρ ≤ 0.01 and 0.05, and their ORs are in the range between 1 and 2. Our results regarding the 
association between network proximity and access to farm inputs reveal a complex but 
interesting situation. While our hypothesis focused on farmers’ interaction with IP actors that 
reside outside farmers’ villages, our findings indicate that interaction with IP actors who 
reside both within and outside the farmers’ villages are important in influencing smallholder 
farmers’ access to farm inputs.  
Farmers who interacted with IP actors residing in their villages were more likely to 
have higher access to farm inputs during planning (OR = 1.875), trainings (OR = 1.913), 
M&E (OR = 1.781), and finance/marketing (OR= 1.862), respectively (Table 3-2). Similarly, 
consistent with our hypothesis, logit values indicate that farmers who interacted with IP 
actors residing outside their villages were more likely to have higher access to farm inputs 
across all stages of the research process.  
Variables Access to farm inputs 
     
Participation in planning  2.903*** 2.678*** 3.089*
** 
2.800 
 (0.291) (0.290) (0.299) (0.289
) Network proximity – within village 1.875**   
 (0.240)    
Network proximity – outside village  2.105*   
  (0.409)   





   (0.308)  
Network composition – extension 
agent 
   1.134 
    (0.328
) 1. Dependent variable is access to farm inputs (1= low access; 2 = high access);  






Table 3-2 Binary logistic regression for participation in the trainings stage of the research 











Table 3-3 Binary logistic regression for participation in the M&E stage of the research 
process, social capital dimensions and farm inputs access (n=209) 
 
Regarding network composition, ORs for all coefficients ranged between 1 and 2, and 
were significant at ρ values between ≤ 0.01 and 0.05. Similar to network proximity, we find 
mixed results. Contrary to our hypothesis, the findings indicate that farmers who contacted 
fellow farmers are more likely to have higher access to farm inputs across all stages of the 
Variables Access to farm inputs 
     



















   




Network composition – fellow farmer  2.639
** 
 
   (0.306
) 
 
Network composition – extension agent   1.170 
    (0.326) 
1. Dependent variable is access to farm inputs (1= low access; 2 = high 
access);  
2. *** p<0.01, ** p<0.05, * p<0.1. Robust standard errors presented in 
parentheses 
Variables Access to farm inputs 
     
Participation in M&E  1.839*
* 
1.881** 1.985** 1.808* 
 (0.309) (0.311) (0.316) (0.308) 
Network proximity – within village 1.781*    
 (0.321)    
Network proximity – outside village  2.482**   
  (0.401)   
Network composition – fellow 
farmer 
  2.564**  
   (0.299)  
Network composition – extension 
agent 
   1.222 
    (0.320) 
1. Dependent variable is access to farm inputs (1= low access; 2 = high access);  





research process (Tables 3-1to 3-4). We did not find a significant relationship between 
farmers’ interaction with extension agents and access to farm inputs. 
Table 3-4 Binary logistic regression for participation in the finance/marketing stage of the 
research process, social capital dimensions and farm inputs access (n=209) 
 
Relationship between participation in different stages of the research process, social 
networks and access to marketing information.  
Tables 3-5, 3-6, and 3-77 present results from binary logistic regression. The 
difference among the three tables is that different characteristics of social networks were used 
to examine the influence of social capital on access to marketing information. 
Results revealed that participation was significant for planning and training across all 
three types of social networks for market information, but other results were mixed (Tables 
3-5 to 3-7). Farmers who participated in planning were more likely to have high access to 
marketing information (OR = 1.655; OR = 1.721; OR = 1.592) based on network size (Table 
3-5), network proximity (Table 6), and network composition (Table 3-7), respectively. 
Similarly, farmers who participated in the training stage were more likely to have high access 
Variables Access to farm inputs 
     
Participation in finance/marketing  2.025** 1.926** 2.017** 1.962** 
 (0.284) (0.284) (0.288) (0.281) 
Network proximity – within village 1.862*    
 (0.324)    
Network proximity – outside 
village 
 2.356**   
  (0.33)   
Network composition – fellow 
farmer 
  2.494**  
   (0.298)  
Network composition – extension 
agent 
   1.287 
    (0.320) 
1. Dependent variable is access to farm inputs (1= low access; 2 = high 
access);  





to marketing information (OR = 1.876; OR = 1.911; OR = 1.804) based on network size 
(Table 3-5), network proximity (Table 3-6), and network composition (Table 3-7). 
Table 3-5 Participation in different stages of the research process, network size and access 
to marketing information (n=300)  
 
Participation in M&E was also associated with high access to marketing information 
but across only two of the network characteristics. Farmers who participated in M&E were 
more likely to have a high access to marketing information (OR = 1.774; OR = 1.742), based 
on network proximity (Table 3-6) and network composition (Table 3-7) respectively. 
Farmers’ participation in the finance/marketing stage of the research process was associated 
with high access to marketing information in only one out of the three network 
characteristics. Farmers participating in the finance/marketing stage of the research process 
were more likely to have high access to marketing information (OR = 1.567) based on 
network composition (Table 3-7). 
Variables Access to marketing information 
Participation in Planning  1.655*    
 (0.266)    
Participation in trainings   1.876**   
  (0.279)   
Participation in M&E   1.493  
   (0.279)  
Participation in Finance/marketing    1.504 
    (0.265) 
Network size 1.791** 1.810** 1.743** 1.806** 
 (0.202) (0.202) (0.204) (0.202) 
1. Dependent variable is access to marketing information (1= low access; 2 = 
high access) 





Table 3-6 Participation in different stages of the research process, network size and market 
access (n=300) 
 
Regarding social network characteristics, we find mixed results. Logit values indicate 
that farmers with a large network size and contact with extension agents are associated with 
higher access to marketing information (Tables 3-5 and 3-7). We did not find any significant 
association between farmers’ interaction with IP actors who reside outside their villages and 
higher access to marketing information (Table 3-6). However, while the focus of our study 
was on farmers’ interaction with IP actors who reside outside the village, we also find a 
positive relationship between farmers’ interaction with IP actors that reside within the same 
village and high access to marketing information (Table 3-6) during participation in the 
M&E stage of their research process. 
  
Variables Access to marketing information 
Participation in Planning  1.721**    
 (0.264)    
Participation in trainings   1.911**   
  (0.278)   
Participation in M&E   1.774**  
   (0.276)  
Participation in Finance/market    1.507 
    (0.262) 
Network Proximity – within village 1.513 1.507 1.628* 1.521 
 (0.278) (0.279) (0.280) (0.277) 
Network Proximity – outside village -0.698 -0.696 -0.751 -0.763 
 (0.424) (0.246) (0.421) (0.419) 
1. Dependent variable is access to marketing information (1= low access; 
2 = high access) 





Table 3-7 Participation in different stages of the research process, network composition 
and access to marketing information (n =300) 
 
Results indicate that farmers with large network size are more likely to have higher 
access to marketing information across all stages of the research process (Table 3-5). The 
strongest relationship between network size and higher marketing information access is 
during the training stage of the research process (OR = 1.810). Based on network 
composition, farmers who were in contact with extension agents were more likely to have 
higher access to marketing information. This relationship was highest (OR = 3.333) during 
the M&E stage of the research process (Table 3-7).  
Discussion 
Overall, farmers’ participation in all stages of the research process is associated with 
higher access to farm inputs and marketing information. However, we find some nuanced 
differences regarding which stages have the strongest effect on access to farm inputs and 
marketing information. Farmers’ participation in planning and trainings stages of the research 
process were the most significant regarding access to farm inputs, while participation in 
Variables Access to marketing inform 
Participation in Planning  1.592*    
 (0.269)    
Participation in trainings   1.804**   
  (0.282)   
Participation in M&E   1.742**  
   (0.281)  
Participation in Finance/marketing    1.567* 
    (0.268) 
Network composition – fellow 
farmers 
1.338 1.353 1.419 1.384 
 (0.344) (0.771) (0.344) (0.896) 
Network composition – extension 
agent 
3.108*** 3.139*** 3.330*** 3.282*** 
 (0.333) (0.332) (0.333) (0.332) 
1. Dependent variable is access to marketing information (1= low access; 2 = high 
access). 




trainings and M&E were the most significant for access to marketing information. The 
significance of participation in the different stages of the research process in accessing both 
farm inputs and marketing information may be attributed to the nature of the IP. One of the 
core functions of the IP is to bring together various stakeholders along the value chain (van 
Rijn et al. 2012). In this particular IP, some of the actors who were mobilized to be members 
were input suppliers, a non-government seed multiplication organization (CEDO) and the 
officials from the district production department which is mandated to provide planting 
materials and advisory services to the farmers on behalf of the central government. At the 
beginning of each bean cropping season, farmers held seasonal planning meetings with 
CEDO and local government representatives from the district production unit with whom 
they were able to negotiate and sign contracts (with CEDO) to provide them with quality 
approved seed for planting on condition of paying back the cost of seed at harvesting time. In 
addition, through the local government officials from the production department, farmers 
were linked to a government program known as Operation Wealth Creation (OWC) which 
provides start up seed packages and fertilizers to farmers at the start of the cropping season. 
Besides accessing farm inputs, farmers’ interaction with other IP actors particularly seed 
producers, traders and input suppliers during the planning stage facilitates exchange of 
information, including marketing information related to the cost of farm inputs and the price 
of bean grain. These findings are similar to those by Teno and Cadilhon (2016) in Burkina 
Faso. In their study they found that farmers’ interactions with government officials from the 
Ministry of Agriculture and traders during their IP planning meetings enabled them to access 




As farmers participated in trainings, especially those related to experimentation with 
the use of new technologies such as fertilizers and improved seed in farmer-managed 
demonstration sites, the researchers provided inputs (seed, fertilizers and poultry manure) 
that they used on the demonstration learning sites and farmer-group managed bean fields, 
thus improving their access to farm inputs. These findings are consistent with those by 
Wilkus et al. (2017). In their study, they found that involvement of farmers in the research 
program concerning varietal selection in Uganda increased their likelihood of having access 
to improved bean seed varieties. Further, and related to trainings, farmers participating in the 
Masaka bean IP received trainings on how to use mobile phones to search for marketing 
information, and how to conduct a benefit-cost analysis of bean production intensification as 
a business enterprise. Participation in the M&E stage, particularly field days which 
demonstrate the impact of various production methods, is strongly associated with access to 
marketing information. This is probably due to field days being organized in a way that 
attracts various stakeholders along the value chain, including the private sector, and the level 
of social learning that occurs at these events. It is at this stage of the research process that 
farmers share their lived experiences regarding inputs that they applied and the associated 
costs of seed, fertilizers and manure. Since most field days take place at the end of the 
cropping season, seed producers, input suppliers and traders of bean grain use these as a 
platform to share information about their products and services including information of 
prices.  
Participation in the finance/marketing stage increases farmers’ access to inputs and 
marketing information mainly through contract farming arrangements with CEDO and 




able to negotiate with suppliers for competitive prices for seed and provision of 
complementary inputs such as fertilizers, and they sometimes negotiated for arrangements to 
repay in-kind at the end of the cropping season, particularly seed. This comes along with the 
service providers sharing information about the prices of seed, grain and fertilizers. Similar 
to our findings, a recent meta-analysis by Maru et al. (2016) found that farmers’ participation 
in the IPs fosters direct linkages between farmers and the market thereby enabling them to 
access marketing information and negotiate for favorable prices for farm inputs from the 
private sector. 
In relation to social networks, the influence of network size on access to marketing 
information may be attributed to the nature of the IP. Through mobilization of various actors, 
an IP helps to link farmers to input suppliers, produce buyers and seed producers, and 
facilitates cooperation among interdependent actors to attain mutual benefits. Large networks 
tend to include more diverse resources and relationships (van der Gaag 2005), thereby 
lowering farmers’ transaction costs in terms of access to resources such as information and 
farm inputs. Interaction with IP actors residing within the same village was associated with 
higher access to farm inputs. This could be linked to the socio-cultural context of the rural 
communities in this region and the degree of trust among actors who frequently meet and 
interact with each other in these villages. Generally, farmers in these communities tend to 
share/exchange seed with fellow farmers at the start of the cropping season. In addition, 
farmers in this region are more inclined to cooperate at village level within their farmer 
groups and with community members as a form of social cohesion and support.  
Our findings are not unique among studies that have investigated the role of social 




Mazur (2017) found that farmers’ networks that were situated within the same village 
supplied them with productive resources such as information and credit. The effect of 
farmers’ interaction with IP actors who live outside the villages and with higher access to 
farm inputs can be attributed to the nature of intervention of agricultural research for 
development. This approach facilitates collaboration among various stakeholders along 
agricultural value chains including extension agents, the private sector, NGOs and 
researchers -- essentially forming a network that bridges farmers with key actors who 
enhance their ability to access key production resources (Makate and Mango 2017; van Rijn 
et al. 2015). Farmers’ contact with extension agents resulted in higher access to marketing 
information. This is similarly linked to the nature of IPs and their mode of operation. 
However, the lack of significance of farmers’ contact with extension agents for access 
to farm inputs could be explained by some contextual factors. Among these is the longevity 
and frequency of contact between the farmers and the area extension agents. In Rakai district, 
the field extension agent working through CEDO and the government-run program (OWC) 
has been operating in this area for a very long time (20 years) and lives within the area; 
farmers there no longer view this officer as an extension agent, but as a fellow farmer. In 
addition, the nature of the government-run extension services delivery system within the 
country is primarily founded on a network of farmers who are trained as community-based 
facilitators with the mandate of providing extension services to fellow farmers within their 
villages given the level of inadequate staffing. The strongest association between 
participation in the different stages of the research process and high access to farm inputs 





The purpose of this study was to examine the influence of both farmers’ participation 
in the different stages of the research process of agricultural innovations, and the contribution 
of social networks to facilitate their ability to have higher access to resources, particularly 
farm inputs and marketing information, in a multistakeholder innovation platform setting. 
The study showed that farmers’ participation in all stages of the research process (planning, 
trainings, M&E and finance/marketing) plays a significant role in enhancing their ability to 
access farm inputs and marketing information. The study also found that farmers’ social 
networks in terms of network size, proximity and composition played an important role in 
leveraging farm inputs and marketing information. However, the study revealed some salient 
and nuanced differences regarding which stages of the research process and which network 
dimensions are most critical to improving farmers’ access to a particular resource. Farmers’ 
participation in the planning and trainings stages had the strongest relationship with access to 
farm inputs, while trainings and M&E were the most significant regarding access to 
marketing information. 
Regarding social network characteristics, farmers’ interaction with IP actors who 
reside within the village and those who reside outside their villages, and contact with fellow 
farmers were the most important network attributes to improve their access to farm inputs. In 
contrast, for access to marketing information, interaction with IP actors who reside outside 
farmers’ villages, and contact with extension agents improved their likelihood of accessing 
marketing information. 
These results highlight four important practical and policy implications. First, 




to farm inputs and market information that could in turn lead to better livelihood outcomes 
such as adoption of agricultural innovations and increased farm productivity. Second, given 
the importance of farmer participation at the planning and training stages, it seems likely that 
this involvement helps researchers and other value chain actors to appropriately identify and 
prioritize the major access bottlenecks faced by farmers, and could facilitate development of 
appropriate innovations that suit their existing farming systems. Third, the significance of 
social network characteristics to access resources provides additional support for the use of 
multistakeholder IPs in enabling farmers to overcome some existing institutional constraints 
required to enhance adoption of agricultural innovations, especially in the rural settings of 
smallholder farming systems in Uganda. However, the success of IPs as a social network 
structure will depend on the type of actors that are mobilized to be members. Where there 
exists an already established network of collaboration between farmers and local agencies 
such as NGOs, building on such already existing networks to establish an IP could be 
beneficial in terms of sustainability. Lastly, the results reinforce the significance of both 
‘weak’ and ‘strong’ ties in linking farmers to key actors along the value chain who could help 
in supporting them to access inputs such as NGOs and government programs, as well as 
ensuring effective and quick exchange of resources. Applying social networks theory as 
proposed by Lin (1999) to measure social capital allowed us to capture details about how 
embedded resources within a social network structure can be accessed by actors, and allowed 
us to present a more detailed picture of social inclusion within the IP which goes beyond 
group membership. 
Our study findings reveal that utilization of social network theory to operationalize 




dimensions of social capital, enabled us to identify key actors within farmers’ networks who 
possessed the necessary resources required to improve their livelihood and their 
interrelationships with various actors in the IP. The significance of farmers’ motivations to 
join and participate in an IP to enhance access to resources suggests that social capital alone 
cannot explain resource access among smallholder farmers. It is much more effective when 
complemented by social exchange theory. 
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CHAPTER 4.    THE ROLE OF FARMER PARTICIPATION, SOCIAL NETWORKS 
AND RESOURCE ACCESS IN PREDICTING ADOPTION OF INTEGRATED SOIL 
FERTILITY MANAGEMENT PRACTICES AND TECHNOLOGIES 
IN MASAKA DISTRICT BEAN INNOVATION PLATFORM, CENTRAL UGANDA 
Abstract 
Using cross-sectional data from a sample of 324 households, this study examined 
how farmers’ participation in different stages of the research process, their social capital and 
resource access influenced adoption of integrated soil fertility management practices and 
technologies (ISFM). Results revealed that farmers’ participation in all stages of the 
innovation process – with the exception of finance/marketing -- increased the number of 
labor-, knowledge- and capital-intensive practices and technologies adopted. Associated with 
adoption of both labor-intensive and knowledge- and capital-intensive ISFM practices and 
technologies were: having a large network of actors with whom farmers collaborate; 
interaction with IP actors who reside within and those who reside outside farmers’ villages; 
and contact with fellow farmers and with extension agents during the research process.  
Further, having access to credit, farm inputs, and marketing information increased the 
number of both labor-intensive and knowledge- and capital-intensive practices and 
technologies adopted, while access to technical information only influenced adoption of 
labor-intensive practices. Although our findings are specific to our focus study area, they can 
aid in informing how to design development programs that may effectively facilitate the 
scaling-up of ISFM practices and technologies in rural community settings.  
Introduction 
Over the last two decades, integrated soil fertility management (ISFM) has 




productivity in smallholder farmers’ farming systems (Bekunda et al. 2005; Lunze et al. 
2012). ISFM aims to enhance soil productivity through use of appropriate inputs while 
fostering ecological resilience in an economically, environmentally and socially just way 
(Vanlauwe et al. 2012, 2015). However, while ISFM practices and technologies offer the 
greatest potential for achieving sustainable agricultural production impact (Fairhurst 2012), 
their adoption among smallholder farmers has remained low (Nkonya et al. 2011; Adolwa et 
al. 2017; Mutua-Mutuku et al. 2017).  
One reason for the low adoption rates is the use of traditional linear and non-
participatory approaches for agricultural technology generation and transfer. These are top-
down approaches in which active participation by intended beneficiaries of the technology 
(farmers) and intermediate actors in the innovation process (input dealers, non-profit 
organizations) is limited and has weak linkages with markets and policy makers (Forum for 
Agricultural Research in Africa [FARA] 2009). In addition, there exist institutional 
constraints related to farmers’ access to affordable financing, inputs (improved seed, 
fertilizers and herbicides), extension services and unfavorable input and produce markets 
(Vanlauwe et al. 2010; 2014) which have further affected farmers’ adoption of ISFM 
practices and technologies. 
Combined, these challenges have prompted policy makers, researchers and 
development partners to make a shift in strategies of implementation of agricultural research 
and development from traditional linear approaches of transferring agricultural innovations to 
farmers to a more inclusive participatory innovation systems approach (Adolwa et al. 2017). 
An innovation system recognizes and promotes integration of knowledge from various 




Leeuwis 2012; Pamuk and Van Rijn 2018), thereby improving the performance of the 
agricultural sector (World Bank 2011). Central to the implementation of innovation systems 
is the development of innovation platforms (IPs) (van Rijn et al. 2012). An IP is a network of 
multiple interdependent actors, often with different backgrounds and interests, who 
collaborate through interactive learning processes to jointly diagnose a problem, identify 
solutions and opportunities, and engage in joint action to address the problem (Adekunle and 
Fatunbi 2012; Mulema and Mazur 2015).  
Active participation of smallholder farmers in an IP during designing, testing and 
evaluating agricultural innovations on farmers’ fields facilitates the adaptation of such 
innovations to socio-cultural and environmental conditions, thereby enhancing their adoption 
and dissemination (Reed 2008; Schut et al. 2017). However, smallholder farmers’ 
participation in agricultural innovation stages of an IP alone cannot guarantee adoption of 
ISFM practices and technologies. It requires the presence of an enabling environment that 
includes farmers’ better access to farm inputs, extension services, produce markets and 
financial resources (Vanlauwe et al. 2014, 2017). In many developing countries where access 
to information is scarce and formal market infrastructure for farm inputs and produce is poor 
or non-existent, smallholder farmers’ social capital in the form of network ties and their 
effects becomes important in fostering agricultural innovations (van Rijn et al. 2012).  
Understanding factors influencing successful adoption of ISFM practices and 
technologies in an IP includes a focus on smallholder farmers’ household characteristics, 
farm characteristics and the attributes of the technologies. However, an equally important but 
neglected focus concerns contextual conditions, particularly the different stages of an 




interactions with various actors in the IP as a social network, and access to resources 
embedded within the IP network that jointly influence the adoption of agricultural 
technologies through a mutually beneficial and interdependent collective action approach. 
Although various studies have examined the contribution of smallholder farmers’ 
participation in agricultural innovation stages (Lambrecht et al. 2014; Olarinde et al. 2017; 
Pamuk and van Rijn 2018), social capital (Pamuk et al. 2014; van Rijn et al. 2012); and the 
role of resources access (Croppenstedt et al. 2003; Knowler and Bradshaw 2007; Schut, van 
Asten, et al. 2016) in adoption of integrated soil fertility management practices, most of these 
studies focus on the contribution of each single dimension to adoption. We find that there 
exists limited literature which measures the cumulative contribution of all these factors to 
adoption of ISFM practices and technologies, particularly within the context of an 
agricultural IP. 
This article examines how farmers’ participation in activities at different stages of an 
agricultural innovation process and access to credit, farm inputs, technical and marketing 
information from IP network actors influence smallholder farmers’ adoption of ISFM 
practices and technologies. Further, the study examines how different dimensions of farmers’ 
social capital during participation in the innovation process contribute toward their adoption 
of ISFM practices and technologies.  
The significance of this article is twofold. First, the study contributes to existing 
literature on participatory agricultural research within the context of an IP by providing 
evidence of variation in farmers’ participation at different stages of the research process and 




multiple measures of resource access and social capital to assess their cumulative 
contribution in explaining adoption of new ISFM practices.  
Brief Overview 
Integrated Soil Fertility Management Paradigm: 
ISFM is a framework to boost crop productivity in Sub Saharan Africa (SSA). 
Vanlauwe et al. (2010:19) define ISFM as a set of soil fertility management practices that 
necessarily include judicious use of mineral fertilizers (such as Urea, NPK, DAP), organic 
soil amendments (for example, animal manure, green manure, mulch) and improved 
germplasm, combined with knowledge about how to adapt these practices to local conditions 
to maximize agronomic use efficiency of the applied nutrients and improve crop 
productivity.  
Central to this concept is the premise that each soil fertility management technique and 
practice has a complementary effect on improving productivity of the soil, none of which is 
sustainably independent of the others in meeting all the soil fertility nutrient requirements of 
crops (Marenya and Barrett 2009; Vanlauwe 2003; Vanlauwe, Tittonell,and Mukalama 
2006). The aim is to improve smallholder farmers’ livelihoods through a profitable, socially 
just, nutrient dense and resilient farming system that will enable farmers to meet the 
challenges of climate change and increased incidences of pests and disease epidemics.  
Factors influencing Adoption of ISFM Practices and Technologies 
Various studies across SSA have been conducted to document factors limiting 
adoption of ISFM practices and technologies (Lambrecht et al. 2014; Lambrecht, Vanlauwe, 




2018; van Rijn et al. 2012; Schut, van Asten, et al. 2016; Vanlauwe et al. 2017). The studies 
indicate that among other factors, adoption of ISFM practices and technologies in the region 
is influenced by three sets of elements: smallholder farmers’ participation in multistakeholder 
networks that foster inclusiveness of various actors during the designing, testing and 
evaluation of agricultural innovations; institutional factors such as social capital; access to 
credit, extension services and access to markets for both farm inputs and produce.     
For example, a recent study by Pamuk and Van Rijn (2018) found that smallholder 
farmers participating in IPs that use a multidisciplinary participatory approach adopted more 
soil fertility and crop maneagement technologies across nine SSA countries. In addition, the 
study revealed that farmers from IPs that are successful in capacity building activities 
(farmers’ involvement in information sharing and field visits) adopted more crop 
management technologies such as row planting and spacing. Relatedly, a study of a seed 
multiplication IP in Eastern Democratic Republic of Congo (DRC) by Njingulula et al. 
(2014) indicates that smallholder farmers’ participation led to improved access to better 
quality bean seed varieties and increased adoption of better agronomic practices related to 
improved bean production, namely: seeding rate, timely weeding and judicious use of 
fertilizers, all of which are significant components of ISFM practices. Olarinde et al. (2017) 
found that farmers’ participation in research or extension demonstration plots established by 
an IP under the SSA Challenge Program’s learning sites in the Savannas of West Africa 
significantly increased the adoption of the technologies and practices (crop varieties, soil 
fertility management and spacing).  
van Rijn et al. (2012) examined the influence of social capital on agricultural 




networks that extend beyond the local villages increased adoption of agricultural 
technologies. In Uganda, Ali et al. (2007) found that farmers’ involvement in collaborative 
initiatives that involve farmer interactions with researchers and extension agents increased 
farmers’ awareness through improved access to and sharing of information which resulted in 
adoption of ISFM technologies. Similarly, Kassie et al. (2015) found that farmers’ social 
networks in terms of membership in organized groups resulted in adoption of sustainable 
intensification practices among farmers in East and Southern Africa. Thuo et al. (2014) found 
that geographical proximity and intensity of farmers’ interactions with researchers and other 
actors located within the same region was associated with more widespread adoption of 
improved groundnut varieties.  Farmers in the eastern region of Uganda, where participation 
with researchers and other support organizations was more intense, were more likely to adopt 
improved groundnut varieties compared to their counterparts in the northern region.  
In an institutional evaluation of factors affecting sustainable intensification of 
agricultural systems, Schut et al. (2016) found that the absence or poor functioning of 
institutions providing access to credit, extension and inputs, and ineffective interaction 
among stakeholders, including smallholder farmers during the innovation process were 
among the key factors limiting intensification of agricultural innovations in Central Africa. 
Relatedly, empirical evidence from Ethiopia’s major agricultural zones indicates that limited 
access to credit resulted in low demand for fertilizer use by farmers (Croppenstedt et al. 
2003). In the DRC, Lambrecht et al. (2014) highlighted how smallholder farmers’ access to 
credit facilitated their ability to access and procure improved seed and fertilizers—inputs that 




In an important meta-analysis of studies about adoption of soil management practices, 
Knowler and Bradshaw (2007) indicated that access to effective, accurate and appropriate 
technical information by smallholder farmers is a major predictor of their positive adoption 
behavior. This is because soil management approaches such as ISFM practices and 
technologies are knowledge intensive, requiring that farmers have sufficient technical ‘know 
how’ of such technologies in order to facilitate their adoption (Schut et al. 2016). Studies by 
Lambrecht et al. (2014, 2016) have shown how farmers’ awareness about the technology 
through contacts with extension agents and on-farm demonstrations increase smallholder 
farmers’ access to information which in turn leads to adoption of agricultural innovations. 
Farmers’ access to produce markets and marketing information is an equally critical 
factor in relation to adoption of ISFM practices and technologies. Farmers’ ability to know 
what types of crop varieties are marketable, the price at which they are saleable and the 
quantities that the market demands have increased adoption of soil fertility management 
practices and technologies in SSA (Sanginga and Woomer 2009). A review of literature 
about smallholder farmers’ experiences with ISFM in SSA by Place, Barrett, Freeman, 
Ramisch, and Vanlauwe (2003) revealed that while patterns of use of ISFM technologies 
vary greatly across heterogeneous agroecological zones, communities and households, they 
are all stimulated by profitable opportunities measured in terms of relative prices of inputs 
compared to the output that accrues from such an investment (often in terms of crop yields). 
This review of existing literature indicates that while there have been a number of 
studies examining the individual contributions of participation and social capital, and several 
examining the role of resource access in adoption of integrated soil fertility management 




Furthermore, studies examining the influence of smallholder farmers’ participation in IP 
activities on adoption have often measured participation based on differences in 
implementation strategies of an IP (see Pamuk and Van Rijn 2018 for further details) or 
farmers’ involvement in a particular stage of the research process (Olarinde et al. 2017). We 
adopt the latter approach but argue that an agricultural innovation process within the context 
of an IP involves implementation of various activities at different stages (planning, 
implementation and evaluation), all of which might affect the adoption process differently. In 
addition, one of the core purposes of establishing IPs is to link farmers to better markets, thus 
improving their access and expansion of market opportunities for both farm produce and 
inputs – a condition necessary to fostering adoption. We thus include a fourth component in 
the innovation process that is related to farmers’ agricultural financing and marketing 
activities. In addition, farmers will engage different actors and at different levels (within and 
outside their communities) when participating in the various stages of the research process 
which might affect the adoption of ISFM practices and technologies differently depending on 
their needs and available resources from the network. 
Therefore, in this study, we include farmers’ participation, use of social capital, and 
access to resources across the four stages of the research process – planning, training, 
monitoring and evaluation, and finance/marketing – to determine the contribution of each of 
these elements towards adoption of ISFM practices and technologies among smallholder 
farmers participating in multi-stakeholder IPs.  
Study hypotheses 
We hypothesize that: (1) farmer participation in IP activities at different stages of an 




practices and technologies adopted; (2) large network size, higher interaction with IP actors 
living outside and interaction with higher contact with extension agents increase adoption of 
ISFM practices and technologies; (3) access to credit, farm inputs (seed, fertilizers and 
manure), technical information about improved bean production techniques, and marketing 
information about prices of fertilizers, bean seed and produce, each increase the number of 
ISFM technologies and practices adopted. 
Materials and Methods 
Context of the study area  
The study was conducted in Uganda among smallholder bean farmers of the Masaka 
bean innovation platform living in the sub-counties of Mukungwe, Kabonera and 
Kyanamuka in Masaka district and Lwankoni sub-county in Rakai district, respectively. The 
Masaka bean IP was established with the support of a USAID-funded Feed the Future 
Legume Innovation Lab research for development project implemented during 2014-2017. 
The project was based on the premise that addressing soil-related constraints requires not 
simply increasing access to fertilizers or use of other soil amendments but, fundamentally, 
enhancing smallholder farmers’ capabilities in diagnosing and finding solutions to important 
yield constraints. The project’s goal was to promote sustainable widespread improvements in 
bean productivity and soil fertility through: (1) characterization of smallholder farmers’ 
agricultural innovations, current knowledge and practices, problem diagnosis and livelihood 
and risk management strategies; (2) development of models concerning farmer decision 
making; (3) development and validation of appropriate soil diagnostic and decision support 




Both Masaka and Rakai districts lie within the Lake Victoria Crescent agroecological 
zone of Uganda. The region is predominantly comprised of poor and exhausted ferralsols 
characterized by red-colored sandy clay loam texture. Agriculture is the main economic 
activity with the majority of the people practicing subsistence farming. Beans and maize are 
the main food crops, but they are increasingly emerging as cash crops behind coffee, passion 
fruits and pineapple. Livestock is an important livelihood component with cattle, pigs, 
chickens as the three most important livestock species. 
Sampling procedure 
A multi-stage sampling strategy was used to obtain the study’s sample from Masaka 
and Rakai. Sampling began with obtaining up-to-date lists of all bean farmers participating in 
the IP activities within each sub-county and parish using farmers’ group registers and group 
training attendance lists obtained from IP farmer groups’ chairpersons in liaison with two 
other group members for each farmers group, and the coordinator of the bean IP in each sub-
county. The focus was on current participants at the time of the survey since the study’s 
interest was to measure variation in participation, resource access and adoption of ISFM 
practices and technologies among actively participating bean IP farmers. 
Following compilation of the sampling frame, a simple random sampling technique 
was then used to select 350 out of 630 farmers participating in the bean IP activities 
beginning from a random starting point and at a fixed interval for every respondent selected 
in each bean farmer group. Of the 350 farmers selected, 175 were from Masaka district in 
Mukungwe, Kabonera and Kyanamukaka sub-counties and 175 from Rakai district in 
Lwankoni sub-county, respectively.Of the 350 farmers selected, interviews were completed 




A majority of these respondents (67%) were female. Average age of respondents was 
48 years (median also 48), with most of them in the 36-53 years age category. More than half 
(54%) of the respondents had attained primary level education. Only 46% had received post-
primary education (secondary and tertiary education). Males had more years of education on 
average (8.7) than their female counterparts. Farming (87%) was the main occupation of the 
household head in these areas. 
Data collection 
Using a structured questionnaire, data were collected on (1) a check list of different 
IP activities in which farmers participated and their level of participation (2) bean farmers’ 
use of social capital (total size, within or outside the village, relationship of the bean farmer 
with the IP actor) regarding participation in each different IP activity; and (3) resource 
access, specifically, seed, credit, technical, and marketing information for agricultural 
production and marketing; and (4) sociodemographic and socioeconomic characteristics of 
smallholder farmers. The survey questionnaire was pretested in Masaka district with 25 
respondents. Issues addressed included ambiguous questions and words that seemed 
confusing to the respondents. The final survey questionnaire incorporated suggestions made 
by the participants. 
Data Analysis 
Data were analyzed using STATA version 15. Descriptive statistics (frequencies, 
means, medians) were used to characterize respondents. Since the outcome variable is a 
count data-- the number of ISFM practices and technologies adopted by a farmer -- 





In studies regarding adoption of agricultural innovations, when the outcome variable 
of interest is a count variable as is the case for this study, count data models such as Poisson 
regression and negative binomial regression have been used to model for agricultural 
technologies adopted (Pamuk, Bulte, and Adekunle 2014; Mensah-Bonsu et al. 2017; Pamuk 
and van Rijn 2018). These models are based on the fact that count data are non-negative and 
often follow a Poisson, negative binomial or binomial distribution (Wang and Famoye 1997). 
The choice of which model to use depends on the assumptions under consideration. 
In the standard Poisson regression, it is assumed that the conditional mean and 
conditional variance of the dependent variable are equal (equidispersion). However, 
Winkelmann and Zimmermann (1994) argue that this condition of equidispersion is 
unrealistic, since in real practical situations the variance of count data can either be larger 
than the mean (over-dispersion) or smaller than the mean (under-dispersion). In the presence 
of under-or over-dispersion, the standardized Poisson model remains consistent but becomes 
inefficient and biased in making valid inferences based on the estimated standard errors 
(Wang and Famoye 1997). 
To account for both over-dispersion and under-dispersion in count data, Wang and 
Famoye (1997) recommend generalizing the Poisson model by relaxing the equidispersion 
condition. In this study, we adopt this generalized Poisson regression approach to examine 
how participation in IP activities and access to resources affects the number of ISFM 
technologies and practices adopted by smallholder bean farmers. This is because of evidence 




technologies outcome variable, and under-dispersion with labor-intensive outcome variables, 
respectively. 
Suppose Yi is a count outcome variable that follows a generalized Poisson 
distribution, we model adoption of ISFM technologies and practices as: 
!", (i = 1,2,3,….,324), where !" is the number of ISFM technologies and practices 
adopted smallholder farmers. The probability function Yi is given by where 
#"($"%"&) = ( )*+,-)*.	
+,-0*
0*!	
0*2+ exp 62)*(+,-0*)+,-)* 8   1 
$" = 0,1,2,…, and %" = 	%"(:") = exp(:";), where :" is a (k – 1) dimensional vector 
of explanatory variables including participation in IP planning activities, participation in 
improved agronomic practices, participation in bean marketing activities, access to marketing 
information, access to technical information, access to farm inputs and access to credit , and 
; is a k-dimensional vector of regression parameters. The mean and variance of the 
generalized Poisson, !" are given by: 
E (!"|:" + i) = %"       2 
V (!"|:") = %" (1 + &%")
2      3 
The generalized Poisson model 1 is an extension of the standard Poisson model.  
a in 1 represents the dispersion factor and when a = 0, the probability function in 1 
represents count data that characterizes equidispersion. For a > 0, the generalized Poisson 
regression model in 1, represents count data with over-dispersion. For a < 0, the generalized 




Definition of variables 
Dependent variable 
Adoption of a particular ISFM practice and/or technology is defined as the use or 
application of that particular innovation by a smallholder farmer to improve bean production 
in the last two bean cropping seasons of the 2017/18 agricultural calendar (Season A: 
August-December 2017; Season B: mid-January-May 2018). We constructed the outcome 
variable by asking which ISFM practices and/or technologies a farmer implemented on 
his/her bean field(s) to improve bean production in the last two bean production seasons. 
Based on previous adoption studies of ISFM technologies in SSA (Lambrecht et al. 2014; 
Pamuk et al. 2014), we categorized ISFM practices and technologies into two broad count 
data variables: (1) labor intensive practices which are less knowledge intensive but require 
sufficient labor to be implemented. They included: (i) land preparation; (ii) row planting; (iii) 
planting of bean furrows; (iv) proper spacing; (v) proper seed rate application (1-2 
seeds/hole);(vi) banding of fertilizer and manure; (vii) timely weeding; and (viii) timely 
harvesting; (2) knowledge- and capital-intensive practices and technologies which require 
significant technical knowledge to be applied and cash to purchase them. These included: (i) 
soil testing; (ii) planting improved bean seed varieties; (iii) use of fertilizers; (iv) application 
rate of fertilizers; (v) poultry manure; (vi) application rate of poultry manure; (vii) pesticide 
management; and (viii) diseases control.  
Independent Variables 
Participatory agricultural research stages – the study adapted the ‘stages of an 




Mulema et al. (2019), Olarinde et al. (2017), and Schut et al. (2017), and conceptualized the 
process as comprised of four stages: (1) IP planning; (2) training in improved bean 
production; (3) monitoring and evaluation (M&E); and (4) finance/marketing.  Apart from 
training in improved agronomic practices, each of the remaining stages is comprised of 
various activities that form the basis of an index. IP planning consisted of three activities: (i) 
joint identification of activities, (ii) prioritization of activities during a particular bean 
cropping season, and (iii) attending season planning meetings for bean production. M&E 
included two field related interactive social learning activities: (i) hosting an on-farm 
demonstration field for testing ISFM practices and technologies, (ii) planting beans in rows, 
(iii) experimentation with new technologies – planting improved bean seed, applying mineral 
fertilizers (DAP and Urea), poultry manure, and planting beans in rows, and (iv) attending 
farmer-led demonstration field days. Financial/marketing included three activities: (i) 
collective marketing, (ii) contract farming and (iii) borrowing money for investment in 
improved bean production. Respondents were asked whether they participated in any of the 
11 IP activities (coded as dummy variables with 1 for yes and 0 otherwise) representing these 
four stages. However, due to skewedness of data, the indices of our variables generated were 
reduced to binary variables (low – participation in two or fewer activities and high - 
participation in three or more activities).  
Social capital – was measured using three dimensions: network size, proximity and 
composition (van der Gaag 2005). ‘Network size’ refers to the total number of IP actors with 
whom a respondent interacted during the last two cropping seasons of 2017/18. Using a name 
generator approach (Lin 2008), respondents were asked to name up to five people with whom 




score for each type of IP activity ranged from 0 to 5. ‘Network proximity’ indicates whether 
an IP actor who interacted with the respondent resided in the same village (coded as 1) or 
lived outside the respondent’s village (coded as 2). ‘Network composition’ refers to the 
relationship between the respondent and the IP actor(s) with whom s/he interacted when 
participating in any of the IP activities. This is akin to the strength of weak ties (Granovetter 
1983). Specific categories of IP actors with whom farmers interacted included relatives, 
friends, neighbors, fellow farmer group members and extension agents (NGO, government 
and researchers). However, given the low frequencies among the various categories of IP 
actors when measuring network composition, we dichotomized them as ‘fellow farmers’ to 
represent friends, relatives, neighbors and fellow farmer group members, and ‘extension 
agents’ to represent researchers and all extension agent sub-categories.  
Cross-tabulation of network proximity and composition variables revealed that there 
was an overlap between ‘fellow farmers’ and ‘extension agents’ regarding their interactions 
with respondents, both within the village outside the villages. However, ‘fellow farmers’ 
were the dominant type of IP actor for ‘within the village’ proximity while extension agents 
dominated the ‘outside the village’ proximity interactions.   
Resource Access - is defined in terms of farmers’ ability to acquire improved bean 
seed varieties, credit, technical and marketing information for improved bean production and 
marketing from the network of IP actors. Technical information is related to improved 
agronomic practices that help farmers to enhance soil productivity and beans yields, while 
marketing information relates to the price of farm produce (beans), the type of bean varieties 
that are marketable and quantities of bean yields that are marketed. Access to a particular 




aforementioned resources from the IP in the last two bean production cropping seasons. 
Access to each resource was coded as a dichotomous (0 = No; 1= Yes). However, it should 
be noted that the names of actors from whom farmers accessed resources is contingent on 
their participation in different IP activities. 
Table 4-1 Descriptive Statistics for dependent and explanatory variables 
Variable Obs. Min. Max. Mean Std. Dev. 
Dependent variables      
Total number of labor-intensive ISFM practices 324 0 8 6.45 1.99 
Total number of knowledge- and capital-intensive 
ISFM practices and technologies 324 0 8 5.39 2.36 
IP Participatory agricultural research stages      
IP planning 324 0 1 0.52 0.45 
Trainings in improved agronomic practices 324 0 1 0.72 0.50 
Monitoring and evaluation    0.69 0.46 
Finance/Marketing 324 0 1 0.52 0.50 
Social capital dimensions      
Network size –IP planning  324 0 3 1.14 1.04 
Network Proximity – within the same village 324 0 1 0.38 0.49 
Network proximity – outside the same village 324 0 1 0.52 0.50 
Network composition -fellow farmers 324 0 1 0.44 0.50 
Network composition – extension agents 324 0 1 0.50 0.50 
Network size – Training in improved agronomic 
practices 324 0 3 1.66 1.03 
Network Proximity – within same village 324 0 1 0.48 0.50 
Network proximity – outside same village 324 0 1 0.70 0.45 
Network composition -fellow farmers 324 0 1 0.55 0.50 
Network composition – extension agents 324 0 1 0.44 .046 
Network size – finance/marketing 324 0 2 0.87 0.70 
Network Proximity – within same village 324 0 1 0.36 0.48 
Network proximity – outside same village 324 0 1 0.09 0.29 
Network composition - fellow farmers 324 0 1 0.56 0.50 
Network composition – extension agents 324 0 1 0.54 0.50 
Resources access      
Credit  324 0 1 0.21 0.41 
Inputs  324 0 1 0.65 0.48 
Technical information 324 0 1 0.99 0.10 






Farmer participation in agricultural research stages and resource access 
Table 4-2 Proportion of farmers’ participation in any of the agricultural research stages and 
access to any of the resources  
Research stage Percentage (%) 
IP planning 52.2 
Trainings in improved agronomic practices 71.6 
Monitoring and evaluation 69.4 
Financial/Marketing 51.5 
Resource Access  
Credit 21.3 
Inputs 64.5 
Technical information 99.1 
Marketing information 62.4 
 
More than half (52%) of the farmers participated in the IP planning stage of the 
research process. Most of these farmers were representatives of farmers groups at the village, 
parish and sub-county levels. The majority of the farmers (72%) participated in trainings for 
improved bean production that were related to ISFM practices and technologies. Many 
farmers (69%) participated in the monitoring and evaluation stage and only 51 percent were 
involved in finance/marketing process.   
Regarding resource access, very few farmers (21%) had access to credit with half of 
them receiving it from farmer groups through their village savings and lending associations 




mineral fertilizers and pesticides mostly from locally-based seed multiplication organization, 
government-run extension services delivery program and a microfinance institution all of 
whom were stakeholders in the bean IP. A majority of farmers had access to farm inputs 
(66%), mainly seed and fertilizers; technical information (99%) about improved bean 
production approaches; and marketing information (62%) primarily on prices of seed, bean 
produce and fertilizers, respectively.  
Adoption of ISFM practice and technologies 
We present and discuss our results in tables 4-3, 4-4, 4-5 and 4-6 following a 
conceptually sequential approach. We calculated both frequency distributions (Table 3) and 
generalized Poisson regressions (Tables 4-4, 4-5 and 6) to examine how independent 
variables contribute to adoption of labor-, knowledge- and capital-intensive ISFM practices 
and technologies. 
Results in Table 4-2 indicate that overall, there was high adoption of all ISFM 
management practices among smallholder farmers participating in the bean IP except for soil 
testing (26.5%). Labor intensive practices were more adopted compared to knowledge and 
capital-intensive practices and technologies. Poultry manure (63%) and mineral fertilizer 
application (72%) – key knowledge- and capital-intensive technologies within the integrated 







Table 4-3 Adoption of integrated soil fertility management (ISFM) practices and 
technologies (n = 324) 
Labor-intensive ISFM practices Percent of farmers 
Proper land preparation techniques 80.9 
Row planting of beans 87.3 
Planting beans in furrows 61.4 
Proper seed rate (1-2 seeds/hole) 84.9 
Proper spacing 88.6 
Banding of fertilizer and manure 54.9 
Timely harvesting 94.4 
Timely weeding 92.9 
Knowledge- and capital-intensive ISFM technologies and practices  
Soil testing 26.5 
Planting improved bean varieties 82.4 
Fertilizer application 72.2 
Fertilizer application rate 65.7 
Poultry manure application 63.0 
Poultry manure application rate 64.2 
Pest management 85.2 
Disease management 79.6 
 
Regression results for adoption of ISFM practices and technologies  
One major assumption of the standard Poisson regression model is equidispersion 
which suggests that the conditional mean and variance of the outcome are equal. Our results 
found evidence of under-dispersion adoption of labor-intensive ISFM practices with the 
predicted mean (6.45) being higher than the variance (3.97). Conversely, there is evidence of 




the mean (5.39) being lower than the variance (5.58). These results imply that our adoption 
outcome variables are not sufficiently described by the Poisson distribution. Therefore, we 
use the generalized Poisson regression (Wang and Famoye 1997) to estimate how 
participation in IP activities and resources influence adoption. 
Tables 4-4, 4-5 and 4-6 present results from the generalized Poisson regression. The 
only difference among the three tables is that different social capital dimensions were used to 
examine the influence of social capital on adoption of ISFM practices and technologies. 
Table 4-4 shows network size as a measure of social capital while in Tables 4-5 and 4-6 
social capital is measured by network proximity and network composition, respectively. We 
could not include all dimensions of social capital in a single model because of the high 
correlation among them. In addition, we are interested in determining the contribution of 
each of these dimensions to adoption of ISFM practices and technologies as single measures 
of social capital. Any relationship for which the coefficients are presented in Tables 4-4, 4-5 
and 4-6, and discussed in by convention, is statistically significant at ρ values ≤ 0.01, 0.05 
and 0.10, respectively. 
We now present our results in relation to our study hypotheses. Our results are mixed 
regarding hypothesis 1. In all tables (4-4, 4-5 and 4-6), farmers’ participation in training and 
M&E stages of the research process affects the number of labor-intensive ISFM practices 
adopted. The higher the participation of farmers in training and M&E stages, the higher the 
number of labor-intensive ISFM practices adopted. Further, our results show that farmers’ 
higher participation in the planning and trainings stages (Tables 4-4, 4-5 and 4-6) leads to an 





Table 4-4 Adoption drivers for integrated soil fertility management (ISFM) practices and technologies adopted with respect to 
network size 
 Labor-intensive ISFM practices 
Knowledge- and capital -intensive ISFM practices 
and technologies 
Variables Planning Training M&E 
Finance/ 
marketing Planning Training M&E 
Finance/ 
marketing 
Participation in planning  0.04    0.10**    
 (0.03)    (0.05)    
Participation in trainings  0.10**    0.15***   
  (0.03)    (0.05)   
Participation in M&E   0.10***    0.08  
   (0.03)    (0.05)  
Participation in finance and marketing    0.04    0.03 
    (0.03)    (0.04) 
Network size  0.05*** 0.07*** 0.04*** 0.07*** 0.09*** 0.10*** 0.10*** 0.12*** 
 (0.01) (0.01) (0.01) (0.02) (0.02) (0.04) (0.02) (0.03) 
Access to credit 0.04* 0.10*** 0.06** 0.06** 0.06 0.07 0.10** 0.10** 
 (0.03) (0.02) (0.03) (0.03) (0.04) (0.04) (0.05) (0.04) 
Access to inputs 0.10*** 0.10*** 0.10*** 0.10*** 0.20*** 0.20*** 0.19*** 0.20*** 
 (0.03) (0.03) (0.03) (0.03) (0.05) (0.05) (0.05) (0.05) 
Access to technical information 0.55* 0.48 0.60* 0.63* 0.86 0.80 0.89 0.95 
 (0.32) (0.31) (0.32) (0.33) (0.71) (0.70) (0.70) (0.70) 
Access to marketing information 0.11*** 0.08*** 0.10*** 0.10*** 0.16*** 0.11** 0.12** 0.15*** 
 (0.03) (0.03) (0.03) (0.02) (0.05) (0.05) (0.02) (0.03) 
Constant 1.08*** 1.08*** 1.10*** 1.02*** 0.42 0.42 0.38 0.37 
 (0.33) (0.32) (0.34) (0.34) (0.71) (0.71) (0.70) (0.70) 
Wald chi2(6) 54.38 53.39 51.73 43.17 59.76 61.08 58.00 47.94 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Pseudo R2 0.05 0.06 0.05 0.05 0.05 0.06 0.05 0.04 
Log Pseudo-likelihood -666.45 -661.22 -665.26 -670.83 -726.78 -723.87 -726.57 -733.98 
AIC 1348.90 1338.44 1346.51 1357.66 1469.53 1463.63 1469.14 1483.97 
BIC 1379.14 1368.68 1376.76 1387.91 1499.78 1493.88 1499.39 1514.21 
Number of Observations 324 324 324 324 324 324 324 324 





Table 4-5 Adoption drivers for number of integrated soil fertility management (ISFM) practices & technologies adopted with 
respect to network proximity 
 Labor-intensive ISFM practices Knowledge- & capital-intensive ISFM 
practices/technologies 
Variables Planning Training M&E Finance/ 
marketing 
Planning Training M&E Finance/ 
marketing 
Participation in planning  0.04**  
 
 0.12**     
(0.03)  
 
 (0.05)    
Participation in agronomic   0.15*** 
 
  0.15***    
 (0.03) 
 
  (0.06)   
Participation in M&E activities   0.10***    0.10*   
  (0.03)    (0.05)  
Participation in marketing activities    0.04    0.04 
    (0.03)    (0.04) 
Network proximity - within village 0.03 0.05*** 0.07*** -0.03 0.03 0.06*** 0.14*** -0.07 
 (0.02) (0.02) (0.02) (0.03) (0.04) (0.04) (0.04) (0.05) 
Network proximity - outside village  0.10*** 0.09*** 0.05** -0.03 0.14*** 0.16*** 0.12** 0.02 
 (0.03) (0.02) (0.03) (0.05) (0.05) (0.06) (0.04) (0.07) 
Access to credit 0.04* 0.05** 0.06** 0.07*** 0.07 0.08* 0.10** 0.12** 
 (0.02) (0.03) (0.03) (0.03) (0.04) (0.04) (0.05) (0.05) 
Access to inputs 0.10*** 0.11*** 0.11*** 0.12*** 0.20*** 0.21*** 0.21*** 0.22*** 
 (0.03) (0.03) (0.03) (0.03) (0.05) (0.05) (0.05) (0.05) 
Access to technical information 0.55** 0.50 0.61 0.65* 0.87 0.84 0.90 1.03*  
(0.03) (0.32) (0.32) (0.04) (0.72) (0.74) (0.70) (0.74) 
Access to marketing information 0.10*** 0.09*** 0.10*** 0.11*** 0.16*** 0.13*** 0.13*** 0.16*** 
 (0.03) (0.03) (0.03) (0.34) (0.05) (0.05) (0.05) (0.05) 
Constant 1.09*** 1.06 0.98*** 1.04*** 0.41 0.35 0.35 0.38*** 
 (0.33) (0.33) (0.34) (0.35) (0.72) (0.75) (0.71) (0.75) 
Wald chi2(7) 52.97 45.95 50.60 39.92 55.50 47.05 52.63 45.11 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Pseudo R2 0.05 0.05 0.05 0.04 0.05 0.05 0.05 0.04 
Log Pseudo-likelihood -666.89 --666.10 -665.73  -729.25 --730.30 -728.66  
AIC 1351.78 1350.24 1349.46 1369.79 1476.51 1478.60 1475.33 1496.46 
BIC 1385.80 1384.26 1383.49 1403.82 1510.54 1512.62 1509.35 1530.49 
Number of Observations 324 324 324 324 324 324 324 324 





Table 4-6 Adoption drivers for number of integrated soil fertility management (ISFM) practices and technologies adopted with 
respect to network composition 
 Labor-intensive ISFM practices 
Knowledge- and capital -intensive ISFM 
practices/technologies 
Variables Planning Training M&E 
Finance/ 
marketing Planning Training M&E 
Finance/ 
marketing 
Participation in planning  0.04    0.11**    
 (0.03)    (0.05)    
Participation in agronomic   0.09*    0.14**   
  (0.03)    (0.06)   
Participation in M&E activities   0.10***    0.08*  
   (0.03)    (0.05)  
Participation in marketing activities    0.04    0.03 
    (0.03)    (0.04) 
Network composition – fellow farmer 0.02 0.03 0.05** -0.01 0.07 0.06 0.17*** 0.01 
 (0.02) (0.02) (0.02) (0.03) (0.04) (0.04) (0.04) (0.05) 
Network composition – extension agent 0.12*** 0.14*** 0.07*** 0.12*** 0.15*** 0.23*** 0.09** 0.12*** 
 (0.03) (0.04) (0.03) (0.03) (0.05) (0.06) (0.04) (0.05) 
Access to credit 0.05 0.06*** 0.07** 0.07*** 0.08* 0.10** 0.11** 0.11** 
 (0.03) (0.02) (0.03) (0.03) (0.04) (0.04) (0.05) (0.05) 
Access to inputs 0.09*** 0.10*** 0.10*** 0.10*** 0.19*** 0.20*** 0.20*** 0.21*** 
 (0.03) (0.03) (0.03) (0.03) (0.05) (0.05) (0.05) (0.05) 
Access to technical information 0.53* 0.48 0.60* 0.57* 0.84 0.786 0.88 0.93 
 (0.32) (0.32) (0.32) (0.33) (0.71) (0.72) (0.69) (0.73) 
Access to marketing information 0.11*** 0.08** 0.10*** 0.09*** 0.16*** 0.10** 0.14*** 0.15*** 
 (0.03) (0.03) (0.02) (0.03) (0.05) (0.05) (0.05) (0.05) 
Constant 1.10*** 1.08*** 1.00*** 1.09*** 0.43 0.38 0.37 0.40 
 (0.32) (0.32) (0.34) (0.33) (0.71) (0.73) (0.70) (0.74) 
Wald chi2(7) 57.20 51.23 50.46 49.64 58.14 52.61 56.50 47.00 
Prob > chi2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Pseudo R2 0.06 0.06 0.05 0.05 0.05 0.05 0.05 0.04 
Log Pseudo-likelihood -664.05 -662.49 -665.44 -668.26 -727.00 -725.75 -726.77 -737.21 
AIC 1346.10 1342.88 1348.89 1354.52 1472.00 1469.51 1471.53 1492.43 
BIC 1380.13 1376.91 1382.91 1388.55 1506.02 1503.54 1505.56 1526.46 
Number of Observations 324 324 324 324 324 324 324 324 








 Only in Table 4-5 did we find farmers’ participation in the planning stage of the research process 
affecting the number of labor-intensive practices adopted; the effect was positive. Farmers’ 
participation in the M&E stage of the research process affected the number of knowledge- and 
capital-intensive practices and technologies adopted in two of three tables (Tables 4-5 and 4-6).   
We also find mixed results regarding our second hypothesis which posited that among 
farmers, having large network size, their interaction with IP actors residing outside farmers’ 
villages and interaction with extension agents would increase their adoption of labor-, 
knowledge- and capital-intensive ISFM practices and technologies. The larger the network of 
actors with whom the farmers are interacting, the higher the number of labor-intensive and 
knowledge- and capital-intensive ISFM practices and technologies adopted (Table 4-4). Farmers’ 
interaction with IP actors who reside outside their villages affected the number of labor-intensive 
and knowledge- and capital-intensive practices and technologies in three out of the four stages of 
the agricultural research process (Table 4-5). Specifically, we find that the higher the level of 
farmers’ interaction with IP actors residing outside their villages, the higher the number of labor-
intensive and knowledge- and capital-intensive practices and technologies adopted during the 
planning, training and M&E stages but not finance/marketing. We also found that farmers’ 
interaction with IP actors that reside within the same village (Table 4-5) increased the number of 
both labor-intensive and knowledge- and capital-intensive ISFM practices and technologies 
adopted, specifically during the training and M&E stages of the research process.   Regarding 
farmers’ interactions with extension agents (Table 4-6), our findings show a significant positive 
relationship with the number of labor-intensive and knowledge- and capital-intensive practices 
and technologies adopted at all stages of the innovation process. In contrast to our hypothesis, 






 agents has no effect on adoption of labor-intensive or knowledge- and capital-intensive ISFM 
practices and technologies during the finance/marketing stage. 
Results are mostly in conformity with our hypothesis that having access to credit, farm 
inputs, technical information, and marketing information each increases the adoption of ISFM 
practices and technologies. The higher the level of access to credit, inputs and marketing 
information, the higher is the number of both labor-intensive and knowledge- and capital-
intensive ISFM practices and technologies adopted among farmers (Tables 4-4, 4-5 and 4-6). 
However, technical information access affects only the adoption of labor-intensive practices, not 
knowledge- and capital-intensive practices and technologies.   
Considering the coefficients, we observe three important predictors of adoption of labor- 
intensive and knowledge- and capital-intensive ISFM practices and technologies during training 
and M&E stages of the innovation process:  farmers’ interaction with IP actors who reside 
outside their villages, contact with extension agents, and access to farm inputs and marketing 
information.  
Discussion 
Our findings indicate that many farmers are actively involved in all the stages of the 
agricultural research process. The greatest participation of farmers occurred during the training 
and monitoring and evaluation stages when farmers acquire new information and knowledge 
about ISFM practices and technologies and adapt that to fit their farming context through on-
farm experimentation to improve bean production. However, farmers’ participation in all but 
finance/marketing stages of the innovation process increases both the number of labor-intensive 
and knowledge- and capital-intensive technologies adopted.  Participation in the first stage -- 






 major production constraints with other IP actors and engage with them through a negotiation 
process to identify the type(s) of innovations that are technically feasible and economically 
viable (Schut et al. 2017). The positive influence of participation in the second stage – trainings 
in improved agronomic practices -- on adoption of labor-intensive and knowledge- and capital-
intensive ISFM practices and technologies underscores the significance of farmers’ awareness 
about the new practices and technologies which helps to reduce their risk averseness and increase 
adoption.  This finding is consistent with Lambrecht et al. (2014) who reported that farmers’ 
awareness about mineral fertilizers was the first and crucial step towards enhancing adoption of 
fertilizers in South Kivu province, DRC. Learning-by-doing through on-farm experimentation, 
monitoring and evaluation of farmer managed on-farm trials on ISFM practices and technologies 
equips smallholder farmers with necessary technical ‘know how’ skills required to adapt ISFM 
practices and technologies to the biophysical and socioeconomic conditions of their farming 
systems, all of which are precursors to adoption of soil fertility management agricultural 
innovations. This finding is in line with empirical evidence by Olarinde et al. (2017) who found 
that farmers’ participation in research demonstration trials on various agricultural technologies 
increased adoption of the demonstrated technologies by 99%. Participation in marketing 
activities was not a significant predictor of adoption of ISFM practices and technologies. This 
may be because the commodity crop of interest in this study, the common bean (Phaseolus 
vulgaris), is predominantly grown as a food crop and generally at a subsistence level. Market-
related forces that typically influence widespread adoption have not yet been triggered.  
Adoption of both labor-intensive and knowledge- and capital-intensive ISFM practices 
and technologies was higher among farmers with a larger network size. This is because a large 






 lowering farmers’ transaction costs in terms of access to resources such as information and 
inputs which are important for adopting ISFM practices and technologies. Lambrecht et al. 
(2014) found that farmers having a larger network from which they could borrow were more 
likely to continue using mineral fertilizers after the experimentation phase among farmers in the 
South-Kivu, DRC. The positive effect of farmers’ interactions with IP actors who reside outside 
their villages on adoption of both labor-intensive and knowledge- and capital-intensive ISFM 
practices and technologies could be due to the nature of IPs.  IPs bring together different actors 
along the value chain, thereby establishing a forum of bridging social capital which reinforces 
the strength of ‘weak’ ties in enabling farmers to have better access to necessary resources such 
as novel information and skills required to enhance adoption. These findings are similar to those 
by Granovetter (1973) and van Rijn, Nkonya, and Adekunle (2015) about benefits of weak-tie 
relations which act as bridges that facilitate new information acquisition across social 
boundaries.  The positive effect of farmers’ interaction with IP actors who reside within the same 
village with adoption of labor-intensive ISFM practices could be attributed to the strong ties 
between farmers based on their socio-cultural context. In this region, most of the farm labor is 
performed by family members, implying the need to have strong relations with kin and friends to 
provide the necessary labor force required to implement labor-intensive ISFM practices, unlike 
the knowledge- and capital-intensive practices and technologies which require more credit 
resources and technical skills to implement. 
The findings of a positive significant relationship between farmers’ interaction with 
extension agents and adoption of both labor-intensive and knowledge- and capital-intensive 
ISFM practices and technologies is due to farmers’ improved access to information and skills, 






 improving their awareness about these innovations and their adoption. Similar findings have 
been shown by Ali et al. (2007) when investigating the effect of social capital on adoption of 
ISFM practices and technologies in the DRC and Uganda.   
Access to credit led to increase in number of both labor-intensive and knowledge- and 
capital-intensive ISFM practices and technologies adopted across all models. This finding may 
be attributed to the nature of financing accessed by smallholder farmers. Agricultural financing 
in most African countries through commercial institutions is limited due to high risks involved in 
the sector, plus the fact that many of the farmers are women who do not have the required 
collateral. As a result, they resort to borrowing through village savings and lending associations 
that are an integral part of many farmers’ groups. However, although the amount of credit is 
often sufficient to finance labor-intensive practices, it is not sufficient for investment in capital-
intensive ISFM technologies. To finance knowledge- and capital-intensive technologies, half of 
the farmers accessed credit in-kind as improved seed, mineral fertilizers or pesticides, mainly 
from a locally-based seed multiplication organization, the government extension services 
delivery program and a microfinance institution under farmer-friendly refinancing packages of 
repayment upon harvest of their produce.   
Access to inputs such as improved seed and fertilizers were significant predictors of 
adoption of knowledge-intensive and capital-intensive ISFM practices and technologies because 
of the complementary benefits that both technologies provide when applied together for 
improving crop productivity (Vanlauwe et al. 2014). Most smallholder farmers in Uganda own 
and cultivate relatively small land parcels. They opt to use farm inputs such as seed and 
fertilizers to increase farm productivity on the limited land (Adjognon, Liverpool-Tasie, and 






 intensive ISFM practices and technologies. The positive impact of inputs access on adoption of 
labor-intensive ISFM practices can be attributed to the increased use herbicides during land 
preparation as a labor saving strategy (Giller et al. 2009). In Uganda, where smallholder farmers 
are engaged in production of a variety of crops within and between cropping seasons, use of 
herbicides to control weeds and facilitate timely land preparation is commonly observed.  
Access to technical information is significant only for adoption of labor-intensive ISFM 
practices because the technical information enables farmers to be more informed about the 
technologies’ attributes, thereby empowering them to make more accurate benefit-cost 
assessments (Lambrecht et al. 2014) which could result in adoption of new technologies. In 
addition, access to technical information increases farmers’ awareness of available technologies 
and their attributes, all of which are precursors to adoption of ISFM practices and technologies 
(Lambrecht et al. 2014). Non-significance of technical information access to adoption of 
knowledge-intensive and capital-intensive ISFM technologies could possibly be attributed to the 
influence of social solidarity through interactions with mutiple actors in their social networks 
that create an enabling environment for everyone to have access to the necessary information and 
skills. 
Access to marketing was positively and significantly related to adoption of a higher 
number of labor-intensive and knowledge- and capital-intensive ISFM practices and 
technologies. This may be attributed to their improved access to good market price information 
for both their produce and inputs. This not only helped them to make strategic investments in soil 
fertility management innovations that could enhance soil productivity for better yields to sale, 
but also assisted them to make benefit-cost analyses that facilitated informed investment 






 marketing information on adoption of knowledge- and capital-intensive ISFM practices and 
technologies compared to the labor-intensive practices is one example that justifies the link 
between farmers strategically investing in soil fertility management practices with high 
productivity as a result of better access to information that captures both the cost of inputs and 
the sale price of farm outputs during a benefit-cost analysis. 
Conclusion 
Collaborative agricultural research approaches such as IPs that involve smallholder 
farmers in the process are increasingly being practiced in SSA, including Uganda. In this paper 
we focused on ISFM practices and technologies to examine how collaborative research 
interventions through a network of actors along the bean value chain increases the number of 
ISFM practices and technologies adopted among low-resource smallholder famers. Our findings 
reveal that farmers were actively involved in all stages of the research process but with higher 
participation during the training and monitoring and evaluation stages. This underscores the 
significance of farmers’ needs for novel information and skills necessary to facilitate adoption of 
new technologies, and the adaptation of such knowledge and technologies through ‘learning-by-
doing’ during experimentation and evaluation phase. The latter helps farmers to develop realistic 
expectations that enhance sustained adoption.  
Using a generalized Poisson model, we examined the cumulative effect of smallholder 
farmers’ participation in each stage of the innovation process, their social capital (network size, 
network proximity and network composition) and four types of resource access in predicting 
adoption of recommended practices. Our results reveal that having higher levels of participation, 






 extension agents; and greater access to resources results in adoption of a higher number of ISFM 
practices and technologies.  
The significance of social capital dimensions to adoption of ISFM practices and 
technologies, particularly network size and contact with extension agents who are predominantly 
‘outside’ actors to farmers’ social networks, underscores the significance of IPs in strengthening 
the role of ‘weak’ ties in agricultural innovations. Use of an IP as a social network structure has 
demonstrated the significant role it plays in mobilizing various actors and resources necessary to 
catalyze agricultural innovation and adoption. Our study reveals that ‘weak’ ties play a critical 
role regarding farmers’ access to resources and adoption, thus emphasizing the need for actors 
involved in promotion of ISFM practices and technologies to understand social capital 
dimensions that support adoption. 
While our findings are specific to our focus study area, some key policy implications can 
be highlighted. We find that farmers’ contact with extension agents plays a key role in enhancing 
adoption of both labor-intensive and knowledge- and capital-intensive ISFM practices and 
technologies. Therefore, to facilitate scaling-up of ISFM practices and technologies, policy 
makers and development practitioners should not only focus on increasing delivery of extension 
services and materials but also consider the quality of content and frequency of contact with 
farmers. With the increased proliferation of smartphones in rural areas of Uganda, packaging of 
extension content into short-clip videos compatible with basic smartphones might become handy 
in not only delivering extension information but also maintaining both consistency and quality of 
the content relayed to the farmers. 
Although not a ‘silver bullet’ for addressing institutional constraints related to adoption 






 innovation platform played a significant role in improving their participation in the research 
process and access to resources that led to high adoption of both labor-intensive and knowledge- 
and capital-intensive ISFM practices and technologies. The ability of farmers to access credit in-
kind as seed and fertilizers through arrangements with locally-based organizations and 
government programs played a major role in adoption of the knowledge- and capital-intensive 
practices and technologies. Therefore, policy makers and conveners of collaborative 
participatory approaches that aim to improve farmers’ access to resources should focus on 
establishing innovative strategies beyond lowering interest rates to agricultural credit and 
strengthen already established linkages to locally-based agencies that offer such services in a 
more user-friendly approach to foster adoption.    
This study was conducted in an IP which had just been established. Many of our findings 
are short-term impacts. It would be important to conduct follow-up studies to determine the 
extent to which the IP might facilitate the scale-up of agricultural innovations as it ‘matures’. 
Also, a major component to fostering the social process is trust. We did not examine whether 
trust between and among actors played a critical role in facilitating adoption. Therefore, future 
studies that include social capital as a factor to explain adoption should include trust as a key 
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 CHAPTER 5.    GENERAL CONCLUSIONS, IMPLICATIONS AND FUTURE 
RESEARCH 
Agriculture remains a key sector to Uganda’s economy and a major livelihood source for 
smallholder farmers’ livelihoods. While the government and its development partners have 
invested in agricultural research and development, adoption of agricultural innovations that 
emerge from such undertakings is still low. This phenomenon has been attributed in part to: (1) 
the traditional linear and non-participatory approaches that have been used to generate, promote 
and disseminate agricultural innovations (Adekunle et al. 2013); (2) dysfunctional market 
infrastructure for agro-inputs and farm produce, and inadequate access to extension services 
including marketing information (Schut, van Asten, et al. 2016; Vanlauwe et al. 2017); and (3) 
limited attention to the context specificity of the rapidly changing but complex farming systems 
of most smallholder farmers in developing countries (B Vanlauwe et al. 2010; World Bank 
2011). 
As a result, these challenges have prompted policy makers, researchers and development 
partners to make a shift in strategies of implementation of agricultural research and development 
from traditional linear approaches of transferring agricultural innovations to farmers towards a 
more inclusive participatory innovation systems approach (Adolwa et al. 2017). An innovation 
system recognizes and promotes integration of knowledge from various stakeholders of the value 
chain and effectively puts it to use (Klerkx, van Mierlo, and Leeuwis 2012), thereby improving 
the performance of the agricultural sector (World Bank 2011). Central to the implementation of 
innovation systems is the development of innovation platforms (IPs) (van Rijn et al. 2012). An 
IP is a network of multiple interdependent actors, often with different backgrounds and interests, 






 solutions and opportunities, and engage in joint action to address the problem (Adekunle and 
Fatunbi 2012; Mulema and Mazur 2015). 
The primary aim of this study was to examine how variations in motivations to join an IP, 
participation at various stage of the process, and social capital influence smallholder farmers’ 
access to inputs and adoption of new farming practices. Chapter 2 examined the relationships 
between differing motivations to join an IP, participation at different stages of an agricultural 
research process, and the use of different forms of social capital. Chapter 3 examined the 
relationships between participation in the IP process across stages, social capital, and access to 
farm inputs and marketing information. Chapter 4 examined the influence of participation across 
stages of the process, social capital, and access to inputs on adoption of integrated soil fertility 
management (ISFM) practices and technologies. Using a structured questionnaire, interviews 
were conducted with 324 bean farmers that were members of a multistakeholder bean IP in 
Masaka and Rakai districts, Central Uganda. Other actors of the bean IP included researchers, 
local government representatives, extension agents from both the private sector and government, 
a microfinance institution, input suppliers, grain buyers and a non-government organization 
involved in bean seed multiplication, and extension services delivery. 
Summary of Study Findings 
Chapter 2: Using principal components analysis to determine major factors motivating 
farmers to join an IP, two main factors were identified.  First, farmers were motivated to join the 
IP by anticipated social and material benefits such as strengthening their social status within their 
communities, acquiring agricultural inputs such as seed, participating in contract farming, and 
collective marketing. Second, farmers were motivated to join an IP because of economic benefits 






 access to high yielding bean varieties. Social networks and social exchange theories were applied 
to examine the relationship between farmers’ motivations to join an IP, social capital and 
participation in the different stages of the research process. The results revealed that farmers’ 
participation in the research process is primarily driven by their desire to address their immediate 
livelihood needs and strengthen their social relations. Farmers who had higher levels of 
anticipated social and material benefits were more likely to have a high level of participation in 
all stages of the research process right from joint planning of IP research activities to 
participation in finance/marketing stage. Anticipated economic benefits influenced farmers’ 
participation in all stages of the research process except attending trainings on improved bean 
production.  
Further, we found that social capital dimensions in terms of network size, network 
proximity and network composition were significantly associated with participation in all stages 
of the research process. Specifically, the study found moderate and significant associations 
between farmers’ participation in the different stages of the research process and network size 
during participation in the planning stage, and weaker but still significant for participation in 
trainings, monitoring and evaluation (M&E), and finance/marketing stages, respectively. 
Regarding network proximity, only participation in the planning stage was associated with 
interaction with IP members residing within their same village. In addition, results showed 
positive but less strong relationships for farmers’ participation in the training and M&E stages of 
the research process.  Interaction with IP actors residing outside the village was positively but 
less strongly associated with participation in all stages of the research process except 
finance/marketing. Based on network composition, our findings indicated that there were 






 of the research process and contact with fellow farmers. The study also found that participation 
in planning, training and M&E stages of the research process was positively but less strongly 
associated with contact with extension agents. 
Chapter 3: Farmers’ participation in all stages of the research process is associated with 
higher access to farm inputs and marketing information overall. However, some subtle 
differences exist regarding which stages have the strongest effect on access to farm inputs or 
marketing information. Farmers’ participation in planning and training stages of the research 
process were the two stages most significantly associated with access to farm inputs, while 
trainings and M&E were the most significant regarding access to marketing information.  
Regarding social capital dimensions, the results showed that farmers with a large network 
size and contact with extension agents are associated with higher access to marketing 
information. Further, the results revealed that farmers’ interaction with IP actors who reside 
within the same villages as themselves was positively associated with higher access to farm 
inputs but not marketing information. Interaction with IP actors who reside outside farmers’ 
villages was positively associated with higher access to farm inputs but not higher access to 
marketing information. The study found that farmers’ contact with fellow farmers during the 
research process was positively associated with higher access to farm inputs but not marketing 
information, while farmers’ contact with extension agents was associated with higher access to 
marketing information but not farm inputs.  
Chapter 4: The results indicated that there was high adoption of all ISFM management 
practices among smallholder farmers participating in the bean IP. However, farmers were found 
to adopt more labor-intensive ISFM practices compared to the knowledge- and capital- intensive 






 some of the labor-intensive practices adopted by farmers, while, planting improved bean 
varieties and pest management were the two most highly adopted knowledge and capital-
intensive practices and technologies.  
In addition, we found that farmers’ participation in all stages except the 
finance/marketing stage of the innovation process increases both the number of labor-intensive 
and knowledge- and capital-intensive technologies adopted. Based on social capital dimensions, 
the study revealed that having a large network of actors with whom farmers can interact was 
associated with more labor-intensive and knowledge- and capital-intensive ISFM practices and 
technologies adopted. Similarly, we found that farmers’ interaction with IP actors who reside 
both within and outside their villages, and farmers’ contact with both fellow farmers and 
extension agents during the research process, were associated with an increase in the number of 
labor-intensive and knowledge- and capital-intensive ISFM practices and technologies adopted.  
Further, our findings show that having access to productive resources increases the number of 
ISFM practices and technologies adopted. Access to credit, farm inputs, and marketing 
information increased the adoption of labor-intensive and knowledge- and capital-intensive 
ISFM practices and technologies, while access to technical information only affected adoption of 
labor-intensive practices.  
Theoretical Implications of this Study 
Social exchange theory asserts that  individuals’ decisions to join and participate in 
interactive social exchange processes is based on the use of a subjective cost-benefit analysis and 
the comparison of alternatives (Hutchison and Charlesworth 2003), and individuals will continue 
to engage in recurring exchanges over time if the benefits outweigh the costs (Cook et al. 1993) 






 (Nunkoo 2016). In this study, we have shown that farmers were primarily motivated to join the 
IP and participate in IP research activities because of anticipated material benefits that directly 
improve their livelihoods. Continued and sustained participation of farmers in collaborative 
interventions involving multiple stakeholders such as IPs will depend on the extent to which they 
can continue to facilitate innovations that address their livelihood needs.  
This study utilized Lin’s approach for measuring instrumental outcomes of social capital 
by examining the structural attributes of farmers’ network size, proximity and composition. 
Using individual households as the unit of analysis, the study has drawn on this approach to 
examine smallholder farmers’ network structures which facilitate collective action and resource 
mobilization. Given the significance of the dimensions of social capital for farmers’ participation 
in various stages of the research process, access to farm inputs and marketing information, and 
adoption of labor-, capital- and knowledge-intensive ISFM practices and technologies, we 
concur with Lin (1999; 2000) that networks are a valid proxy measure of structural social capital. 
Further the study indicates that social exchange theory alone cannot explain variation in farmers’ 
participation in the different stages of the research process but is much more effective when 
complemented by social network theory of social capital. It is through established social 
networks that continued exchange is fostered.  
Practical/Policy Implications 
In terms of practical implications, our findings reveal that institutional services such as 
better market infrastructure for farm inputs and produce, access to credit, and establishment of 
structures that enhance creation of social relations among diverse stakeholders play significant 






 In instances where farmers have already established networks with local organizations 
which operate in the area, building on such existing network structures to establish IPs may 
significantly contribute to long term sustainability strategies of promoting agricultural 
development. The significance of farmers’ participation in the planning stage for resource access 
and adoption of ISFM practices and technologies underscores the increased need for integrating 
their local knowledge and input in the decision-making processes which shape their participation 
in subsequent stages of agricultural innovations. Mulema et al. (2019) highlight that it is during 
the joint identification stage of research problems [and opportunities] when profound 
negotiations of stakeholders’ interests occur. Failure to involve farmers at this stage could result 
in developing innovations that are not socially, culturally and economically appropriate, and the 
farmers may opt out of the research process. 
Although our findings are specific to our study area, there is significant evidence 
suggesting that farmers’ contact with extension agents plays a key role in enhancing adoption of 
labor-intensive and knowledge- and capital-intensive ISFM practices and technologies. 
Therefore, to facilitate scaling-up of ISFM practices and technologies, policy makers and 
development practitioners should not only focus on increasing delivery of extension services and 
materials but also consider the quality of content relayed to the farmers and frequency of contact 
with farmers. One approach of ensuring quality in the context being relayed to farmers would be 
to provide periodical refresher trainings to the extension officers on various topics relevant to 
farmers’ farming systems and context. 
Study Limitations and Areas of Future Research 
This study is cross-sectional in nature, a feature that limits insights for monitoring change 






 smallholder farmers’ participation in various stages of the research process, access to resources 
and social capital. For instance, it not possible to determine the causal relationship between 
participation in the various stages of the research process and social capital dimensions since 
active participation and social capital may reinforce one another. 
In addition, the study was conducted in an IP which had recently been established. Many 
of our findings refer to short-term impacts. It would be important to conduct follow up studies to 
determine the extent to which the IP might have facilitated the scale-up of agricultural 
innovations as it ‘matures’. In addition, social capital theory highlights trust as a key ingredient 
that enhances establishment and maintenance of social relations among actors involved in the 
exchange process. In this particular study, the focus was on the structural elements of social 
networks. We did not examine whether trust between and among actors played a critical role in 
facilitating adoption. Therefore, future studies that include social capital as a factor to explain 
adoption should include trust as a key dimension, particularly studies that are conducted within 
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The project referenced above has been declared exempt from the requirements of the human subject 
protections regulations as described in 45 CFR 46.101(b) because it meets the following federal requirements 
for exemption: 
 
2: Research involving use of educational tests (cognitive, diagnostic, aptitude, achievement), survey 
procedures, interview procedures, or observations of public behavior, unless (i) Information obtained is 
recorded in such a manner that human subjects can be identified, and (ii) Any disclosure of the human 
subjects’ responses outside the research could reasonably place the subject at risk of criminal or civil liability 
or be damaging to the subjects’ financial standing, employability, or reputation. 
 
The determination of exemption means that: 
 
You do not need to submit an application for annual continuing review. 
 
You must carry out the research as described in the IRB application. Review by IRB staff is 
required prior to implementing modifications that may change the exempt status of the research. In 
general, review is required for any modifications to the research procedures (e.g., method of data 
collection, nature or scope of information to be collected, changes in confidentiality measures, etc.), 
modifications that result in the inclusion of participants from vulnerable populations, and/or any change 
that may increase the risk or discomfort to participants. The purpose of review is to determine if the 
project still meets the federal criteria for exemption. 
 
In addition, changes to key personnel must receive prior approval. 
 
Detailed information about requirements for submission of modifications can be found on our 
website. For modifications that require prior approval, an amendment to the most recent IRB 
application must be submitted in IRBManager. A determination of exemption or approval from the IRB 
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An IRB determination of exemption in no way implies or guarantees that permission from these 
other entities will be granted. 
 
Please be advised that your research study may be subject to post-approval monitoring by Iowa State 
University’s Office for Responsible Research. In some cases, it may also be subject to formal audit or 
inspection by federal agencies and study sponsors. 
 






 APPENDIX B: LETTER OF INTRODUCTION/ CONSENT 
Title of Study: Smallholder farmers’ social capital, resource access and adoption of integrated 
soil fertility management technologies and practices in the Masaka bean innovation platform 
 
Principal Investigator: Naboth Bwambale, Iowa State University (ISU), Cellphone number in 
USA: 515-509-9782, Cellphone number in Uganda: +256-774-294661, Email: 
bnaboth@iastate.edu 
Spervising Faculty: Dr. Robert Mazur, 302 East Hall, Iowa State University, Cellphone Ames, 
IA 50011, USA. Cellphone: +1515-294-9286, FAX:+1515-294-2303, Email: 
rmazur@iastate.edu. 
 
Naboth Bwambale, a Ph.D. student at Iowa State University in the Graduate Program in 
Sustainable Agriculture and Sociology, is conducting a study to examine how variations in social 
capital, household characteristics and motivations to join an IP influence smallholder farmers’ 
participation in IP activities, access to and mobilization of productive resources, and adoption of 
ISFM practices and technologies. 
 
You are invited to participate in this study because of your experience in farming especially, 
growing of common beans in this area, and participation in the Innovation Platform. Using a 
structured questionnaire, you will be meeting with the principal investigator to discuss issues 
about why you decided to join an innovation platform; different types, of actors within the IP 
that you have interacted and from whom you have mobilized or accessed resources to support 
you in adopting specific improved soil fertility management practices. The discussion on these 
issues will not exceed more than one and a half hours.  
 
Your participation in this study is voluntary. You may refuse to answer any question and may 
stop at any time without penalty, and feel free to ask any questions at any time. There are no 
foreseeable risks from participating in this study. There is no immediate direct benefit to you 
from participating in this study. Information gained about your motivations to join the Innovation 






 improved soil fertility mismanagement practices may benefit society by improving soil 
productivity, bean yields and incomes.  
 
Recordings of individual information obtained through this study will be kept confidential to the 
extent permitted by applicable laws and regulations and will not be made publicly available. The 
information will be encrypted and stored in a password protected laptop that is only accessed by 
lead researcher. If results from this study are published, your identity will remain anonymous.  
For further information about the study, contact Naboth Bwambale (the principal investigator) on 
telephone number (0774-294-661). If you have any questions about the rights of research 
subjects or research-related injury, please contact the IRB Administrator at Iowa State 
University, +1 515 294-4566, IRB@iastate.edu, or Director, Office of Research Assurances, +1 
515 294-3115, 1138 Pearson Hall, Iowa State University, Ames, IA 50011, USA.  
 
Consent  
If all information in this Letter of Introduction was read to you, and you understand its contents, 







 APPENDIX C: SURVEY INSTRUMENT 
Questionnaire ID:      Date               
Name of Enumerator     
Village       Parish/Sub-county   /   
Village code________________   Parish/Sub-county code_________/_______ 
 
SECTION A- HOUSEHOLD SOCIAL AND DEMOGRAPHIC CHARACTERISTICS 
1. What is your (bean farmer) name?        
2. Sex of the bean farmer: (Circle) 1. Male  2. Female  
3. What is your (bean farmer) age? _____ in complete years.  
4. What is your (bean farmer) present marital status?  
(1) Never Married (2) Married (3) Separated (4) Widow/Widower (5) Polygamous 
5. Relationship of the bean farmer to the household head?  
(1) Household Head (2) Spouse (3) Father (4) Mother (5) Son (6) Daughter 
6. What is the present education level of the bean farmer? (circle most appropriate) 
(1) None (2) Lower primary (3) Upper primary (4) Ordinary level (5) Advanced level (6) 
Vocational level (7) University 











     
 
SECTION B - MOTIVATION AND PARTICIPATION IN INNOVATION PLATFORM 
ACTIVITIES 





Acquire access to agricultural inputs (specify)…….  
Access to technical information for improved bean production  
Access better markets for beans produce  
Access better beans prices  
Access high yield bean varieties  
Access credit for investment in improved bean production  
Participate in collective marketing  
Participate in beans contract farming  
Strengthen my social status  
Fellow farmers invited me to join  
Other (specify)  






 2. In which IP activities have you actively been involved?  What has been your level of participation in 
each of those activities?  What is your primary reason for participating in that activity? 




Reason for Participation  
(write in the space) 
Joint identification of IP 
activities 
   
Prioritization of IP activities    
Attending IP seasonal planning 
meetings for bean production 
   
Attending trainings about 
improved bean production  
   
Hosting demo. plots     
Experimentation with new 
technologies (e.g., new seed 
varieties, fertilizers, manure)  
   
Field monitoring & evaluation of 
on-farm field trials (field days) 
   
Collective marketing of beans    
Borrowing money from a 
microfinance institution for 
investment in crop production 
   
Contract farming    
Level of Participation: (1) Not at all active    (2) Active    (3) Very active 
3. During the last two bean cropping seasons, did you or other household producers participate 
in the planning activities for the bean production within the IP?      1. Yes 0. No 
4. If yes, with whom did you/other household producers interact during planning activities for bean 





1. Own group, same village 
2. Within village, not in group 




     
     
     
     
     
     
     






 extension agent (5) Credit officer (6) Trader (7) Other (specify in table above) 
Code for Relation with bean producer: (1) Relative   (2) Neighbor   (3) Group member   (4) 
Friend (5) Extension agent   (6) Other (specify in table above) 
5. During the last two bean cropping seasons, did you or other household producers attend any 
formal training sessions focusing on improved beans production within the IP?    1.Yes
 0. No 
6. If yes, which trainers did you/other household members interact with during trainings on 





1. Within the same 
village 




     
     
     
     
     
     
Code for occupation: (1) Farmer (2) Researcher (3) Gov’t Extension Agent (4) NGO 
extension agent (5) Credit officer (6) Trader (7) Other (specify in table above) 
Code for Relation with bean producer: (1) Relative (2) Neighbor (3) Group member (4) 
Friend (5) Extension agent (6) Other (specify in table above)  
7. During the last two bean cropping seasons, did you or other household producers participate 
in any on-farm field trials within the IP?      1. Yes 0. No 
8. If yes, with whom did you or other household members interact during field monitoring and 





1. Within the same 
village 




     
     
     
     
     
     
Code for occupation: (1) Farmer (2) Researcher (3) Gov’t Extension Agent (4) NGO 






      (5) Credit officer (6) Trader (7) Other (specify in table above)  
Code for Relation with bean producer: (1) Relative (2) neighbor (3) Group member (4) 
Friend  
    (5) Extension agent (6) Other (specify in table above) 
9. Has participation in the IP helped to improve your access to resources? 
 1. Yes   0. No 
Inputs (specify)……  
Technical information for improved bean production  
Market information  
Farm input markets  
New produce markets  
Higher bean prices  
Improved technologies (seed)  
Credit for investment in beans production  
Others (specify)  
 
10. If yes to any of the above, what are the main reasons that facilitated your personal 
access to these resources? (Read all reasons to the farmer first, and Rank three most important 
reasons; 1 is most important) 
 
Reason 1.Yes  
0. No 
Rank 
Good leadership of the IP   
Ability of group leaders to establish alliances with partners in the 
village 
  
Ability of farmer group leaders to establish alliances with partners 
outside the village 
  
Hosting of researcher-led field demonstration sites within our farmers’ 
group 
  
Strong sense of unity/cooperation among farmers in my group   
Presence of good facilitators    
Presence of multiple actors with the IP   
Attending formal trainings about improved bean production conducted 
by the IP 
  
Participation in the planning meetings of IP activities   
Good political will and support   








 11. If no, what do you think are the main reasons that hindered you from accessing these 
resources from the IP? (Read all the reasons to the farmer first, and Rank three most important 
reasons, 1 is most important) 
Reason Rank 
Poor leadership of the IP  
Lack of group leaders to establish alliances with other groups within this village  
Lack of group leaders establish alliances with partners outside the village  
Failure to host researcher-led field demonstration sites within our farmers’ 
group 
 
No sense of unity/cooperation among farmers in my farmers’ group  
Failure of the IP to recognize and address farmers’ needs    
Involvement of politics in implementation of IP activities  
Lack of resources  
Other (specify)  
 
SECTION C- FARMERS’ ACCESS TO INPUTS 
1. In the last two bean production cropping seasons, did you or any member of your household 
receive any of the following inputs from the IP? From whom did you/other household 
members receive the inputs?  
Input type 1. Yes 
2. No 






1. Within the same village 






tion prior to 





      
Fertilizers (DAP, 
Urea) 
      
Poultry manure       
Other (specify)       
       
Input type: (1) Improved bean seed (2) Fertilizer (3) Poultry manure (4) Other (specify in 
table above)  
Code for Relation with bean farmer: (1) Relative (2) Neighbor (3) Farmers group (4) 







 SECTION D- INFORMATION ACCESS  
1. Below is a list of information items related to improving collective action and bean 
production. For each, please indicate whether you have / have not received such info. as a 
member of the IP? (tick all that apply) 
Type of information Received 
1.Yes     0. No 
Info. provider Any interaction 
with 
person/organization 




Working in farmer groups    
Bean varieties to plant    
Planting beans in rows    
Proper spacing    
Proper seed rate    
Use of poultry manure    
Use of DAP and Urea    
Seeds Price    
Fertilizers price    
Soil testing    
Collective marketing    
Selling price of beans    
Contract farming    
Post-harvest handling (e.g., triple bagging, airtight jerricans)    
Others (specify)    
Information Provider (1) Fellow farmers; (2) Research team (e.g., NARO, MUK); (3) Gov’t 
Extension Officer (NAADS); (4) NGO extension Agent (CEDO extensionist); (5) Input 
Supplier; (6) MAMIDECOT extensionist; (7) Trader; (8) Other (specify in table above) 
2. What is the most important channel of communication used in receiving information about IP 
activities? 1._____________________________ What is the second most important? 2. 
_________________________ 
3. What is the most important channel of communication used in sharing information about IP 
activities with other IP actors? 1._____________________ What is the second most 
important? 2. ____________________ 
4. What is the most important channel of communication used in your sharing with others 
information about group activities? 1.____________________ What is the second most 
important? 2. ____________________ 
5. Thinking about inputs and marketing of your beans, what was your most important 
information sought for in the last two cropping seasons?  






1. Within group in same village 
2. Within village 
3. With other villages 
Relationship 
to HH 
Price of fertilizers     
Price of bean Seed     
Market price of beans produce     
Others_________________     
Information source provider (1) Fellow farmers; (2) Research team (e.g., NARO, MUK); 






 Input Supplier; (6) MAMIDECOT extensionist; (7) Trader; (8) Other (specify in table above) 
Code for Relation with HH: (1) Relative (2) neighbor (3) Group member(s) (4) Friend (5) 
Extension agent (6) Other (specify in table above)  
 
SECTION E- CREDIT ACCESS 
1. In the last two bean production cropping seasons, did you or any member of your household 
borrow money to invest in bean production? 1. Yes  2. No 
2. If yes, from whom did you/other household members borrow money.  






1. Within the same village 











      
      
      
      
      
Code for purpose: (1) Purchase of seed (2) Purchase of fertilizer (3) Purchase of poultry 
manure (4) Purchase of triple bags (5) Purchase of pesticide (6) Hiring of labor (7) Other 
(specify in table) 
Code for Relation with bean farmer: (1) Relative (2) Neighbor (3) Farmers group (4) 








SECTION F- ADOPTION OF NEW ISFM PRACTICES AND TECHNOLOGIES 
1. Which soil fertility and management practices and technologies have you implemented to 
improve bean production in your household? 
ISFM practices and Technologies Timing of implementation 






land on which it 
is applied 
Purpose of the 
bean crop on 
which it is applied 




    
Proper land Preparation techniques       
Planting improved bean        
Row planting of beans       
Proper seed rate       
Planting beans in furrows       
Proper spacing       
Fertilizer application       
Fertilizer application rate       
Poultry manure application       
Manure application rate       
Banding of fertilizer and manure       
Timely weeding       
Timely harvesting       
Pest management       
Disease management       
Others (specify)       
Implementation level: (0) Will never do (1) Uncertain (2) Interested (3) Definitely will 
(4) Already do 
Reason for implementation level: (1) Can’t Access Materials (2) Can’t Afford (3) Not 
Worth Effort/Time/Cost (4) Materials are readily available (5) Materials are affordable to 
purchase (6) Worth the Effort/Time/cost (7) Other (specify in the 4th column of the table 
above) 
Proportion of land on which it is applied: (1) Small portion (2) Most of the land (3)All 
the land 
Purpose of the bean crop on which it is applied: (1) Commercial use (2) Home 
consumption (3) Both 
2. Compared to the time before receiving training about soil fertility management practices and 
technologies from the IP, have there been any improvements to the productivity of your 
soils?  (Circle most appropriate) 1. Yes (go to 3 and 4) 0. No (go to 5 and 6) 
 
3. If yes, what have been the specific improvements observed? 
Observed improvement Gender: 1.Female; 2. Male 
Level of 
improvement 
Improved growth vigor of beans   
Higher soil moisture retention   
Reduction in soil erosion   
Increased beans yield   






 Level of improvement 1. Improved; (2) Somewhat improved; 3. Significantly improved 
 
4. Reason for the observed improvement? (Circle all applicable) 
(1) Proper land Preparation techniques; (2) Planting improved bean varieties; (3) Row 
planting of beans; (4) Proper spacing; (5) Proper seed rate; (6) Planting beans in furrows; (7) 
Fertilizer application; (8) Manure application; (9) Banding of fertilizer and manure; (10) 
Timely weeding; (11) Pest management; (12) Disease management (13) Timely harvesting; 
(14) Other (specify in table) 
 
5. If No, what is the cause of having no improvement to soil productivity of your bean fields? 
(circle all applicable) 
(1) Long drought spell; (2) Excessive rain during the cropping season (3) Pests and diseases 




6. From whom did you learn these new farming techniques from? (circle all applicable) 




SECTION G - HOUSEHOLD WEALTH 
1. How many of the following livestock does your household currently own?  
(Read out each of the items below. Write “0” if none owned).  







2. In total, how much land (both owned and rented) does this household use for farm 
production?  ____.__ Acres. 
3. Besides beans, List other crops grown on this farm for income generation to your household? 
a) ___________________________(b)__________________________(c)______________ 




Thanks for your participation 
